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Obaervationa, chiefly Metewoloffical, made at Ambleiide, Weet- 
moreland, in 1843-4-5. By JoHU Davy, M.D., F.R.S. 
Lond. & Ed., Inspector-General of Army Hospitals, L.R. 
Communicated by the Antlior. 

Oir taking up our residence in a place new to us, the 
cnrioaity is commonly excited, and we are apt to observe with 
more care and minuteness, than if familiar with the scenes 
from living long amongst them. Under this impression, I 
purpose now to record some observations which I have made 
here during the last two years, chiefly meteorological, tend- 
ing to illustrate the climate of a district in some respects 
peculiar, and, as I would hope, to illustrate also some phe- 
nomena of an obscure kind, respecting which there has been 
difference of opinion and much discussion. 

Of the character of the country constituting the district, 
a very few words may suffice, — it is so well and generally 
known, as formed of a succession of valleys, but little raised 
above the level of the sea, bounded by hills and mountains of 
moderate height ; and abounding in water, in lakes, tame, 
and streams,— every valley having its river or rivulet, ac- 
cording to the extent of drainage, and almost every one iti 
laJce or lakes. 

1. The effect of radiation here is often remarkable, as exhi- 
bited by a thermometer placed on the grass, or on cotton-wool, 
compared with another suspended in the air. I shall com- 
mence with it, as it seems deserving of particular attention, 
on account of its influence on the climate, and in connexion 
with some of its most striking peculiarities. 
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2 Dr Davy's MeUarological Obiervati<mt. 

The following obaervationa are examples Belected from 
many which have been made at " The Oaks," a hoase situat«d 
on the skirts of the village of Ambleside, and close to the 
church, about 100 feet above 'Windermere, which latter is 
140 feet above the level of the sea. It may be farther added, 
in regard to the locality, that the grass-plot, on which the 
thermometer indicating the effect of radiation was placed, is 
in shade till the sun ia pretty high, being shaded by Wans- 
fell, one of the higher bills of the country, rising to the 
eastward. 
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Egtcu of Radiation. 
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In alt these instanceB of marked reduction of temperature, 
in connection with radiation, the qualities of atmosphere, of 
course, were such aa are farourahle to radiation, namely, a 
clear and calm stat« of air, such as accompanies the finest 
weather, and is characteristic of it. A clouded atmosphere, 
as is well known, is incompatible with it ; — cloud or mist, 
not only acting aa a acreeu, — but aUo as a radiating surface, 
returning to the earth a great part of the heat which it re- 
ceives. The difiTerence of temperature here in December 
1843, and of the same month in 1844, displays this in a very 
striking manner. The one, the former, was singularly mild ; 
spring flowers were then appearing ; the blackbird had be- 
gun his song ; the thermometer was never below 32°, com- 
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4 Dr Davy's Meteorologieal Obtervationt. 

monly between 50° and 45° ; the streams were about 6* 
higher than in the preceding October ; and only on one night 
was there hoar-frost, that of the 1st. The weather, except- 
ing this last mentioned night, was almost uaintermptedly 
gloomy ; there were only four days in which there were par> 
tial gleams of sanahine ; and it was almost uninterruptedly 
calm ; and the little wind that there was, was chiefly from 
the W. and SW. The last December was unusually cold ; 
frost set in on the 5th, and continued with litUe interruption 
the whole month ; without snow, and with little or no wind, 
and a good part of the time with a clear atmosphere ; hoor^ 
frost appearing not only at night frequently, but often con- 
tinuing and increasing in the shade by day, and tliat some- 
times BO copiously, as to have the appearance of a fall of 
snow. I may mention another instance, displaying the same 
effect in the course of a very few hours. On the 30th of 
March, at 1 A.M., with a clear calm atmosphere, a thermo- 
meter placed on the grass, on which was hoar-frost, fell from 
34° (which it was when suspended in the air aboTe the spot) 
to 28° ; seven hours later, when the sky had become obscured 
by mist, and a very fine rain was falling, so small as hardly 
to be visible, the thermometer in the same situation shewed 
that the grass had become as many degrees warmer than 
the air as before it was colder ; on the grass it now stood 
at 44°, in the air at 38°. 

The observations I have given show, that almost through- 
out the year, hardly a month excepted, the temperature here, 
in connection with radiation, is occasionally reduced to or 
below the ireezing point. And this is in accordance with 
the common experience of the natives, the best informed and 
most observant of whom have told me, that hoar-frost (the 
criterion of such a reduction of temperature) is not unusual 
even in the height of summer in fine weather. 

A mailed peculiarity of the climate of the lake district is, 
that whilst the range of the thermometer throoghout the 
year is not great, — ^less, I believe, than in London or in the 
midland counties, — the daily vicissitudes are considerable, 
owing very much to the sudden changes of atmosphere, pro- 
moting or preventing radiation. One hour, ooder a screen- 
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ing cloud, the temperature may rise at night aereral degreea 
above the freezing-point, and the next, the cloud having 
passed away, tiie sly having become very clear, it may fall 
as many below that point. Within a few honrB, it is not 
uncommon to experience almost every variety of weather ; 
a frost may suddenly succeed rain, and freeze it ; the thaw- 
ing snow be arrested, and converted into a surface of ice ; 
thawing and freezing alternating with the passing clouds. 
This last winter, drops of ice were several times seen hang, 
ing from the leaves of evergreens, — frozen drops of rain ; and. 
once, the leaves, after a slight rain, followed by a clear sky 
and fr<0Bt, were covered with a varnish of transparent ice, of 
sufficient thickness to admit of separation, and when sepa- 
rated, as it readily was, bearing not only the exact form, but 
also a perfect impression of the leaf, as a cast, shewing 
its most delicate fibres. Farther, in exemplification of the 
sndden atmospheric changes to which this climate is liable, 
I may mention a circumstance related to me by a dis- 
tinguished individual, whose poetry has rendered this country 
classical, and imparted ia it sorely an enduring interest. He 
and his sister, in a winter afternoon, made a call on a &mily 
iti one of the adjoining valleys. The sky was obscured when 
they entered the house ; there was a little fog, or it may 
have been drizzling rain. Their visit was short, it might 
have been of ten minutes ; on coming out, they found the 
ground covered with ice, so slippery and dangerous, that they 
considered it necessary, after going a little way, to stop at a 
faamlet and get the villa^ shoemaker "to sharp" their 
shoes, that is, put nails into them, before they could venture 
to proceed home. 

Owing to the same influence — radiation, considerable dif- 
ferences of temperature are often perceptible here in going 
from one spot to another, even in the coarse of a few minutes. 
I may notice some instances. On the 20th of March, when 
the atmosphere was very clear and calm, shortly after sun- 
set, a thermometer in the air in a meadow, in the lower 
part of the valley of Ambleside, stood at 26°, and placed on 
the grass fell to 18°. Ascending immediately to a field only 
a few minutes walk, about thirty feet higher, the thermo- 
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meter in tiie air was 28°, and on the grass 26°. On a low 
parapet wall, about twelve feet ^m a house in the Bame 
field, it rose to Sl° ; and on the ground, which was not 
frozen, close to the wall of the house, it rose to 32-5, No- 
where is the effect of a wall, especially of a southern wall, more 
strikingly displayed than in this country, in the preTentioQ 
of hoar-frost, and in shielding tender plants from sadden 
reduction of temperature, the consequence of radiation. 
And the same remark is applicable to rocks and trees, 
especially the dark Scotch fir and yew tree, with their 
thick ambrageous mass of foliage, and also to the sides 
of hills of moderate elevation, compared with the valleys 
below. The natives, taught by experience the diflfer- 
ence, almost invariably, in selecting a site for their dwel- 
lings, avoid the latter, ^ving the preference to the 
former. The hillside in early spring, in accordance with 
what has just been stated, commonly shews signs of active 
vegetation before the lower meadows ; and also in winter, 
in fine weather, such as promotes radiation. In December 
last, the contrast was striking between the fresh green of 
the hill pastures, and the sad withered hue of the bottom 
meadows, when not covered and whitened with boar-frost, 
as they very frequently were. I would add, that, to the 
gardener and fiorist in this district, and, indeed, in oar cli- 
mate generally, the importance of attending to the influence 
of radiation cannot be too much insisted on. To be convinced 
of this, it is only necessary to go out on a still clear night 
into a garden, and observe the condition of plants in different 
situations as to exposure and protection. I may give an in- 
stance in farther illustration. Here, at " the Oaks," on the 
night of the 5th of April, which was beaatifrilly serene, after 
a warm day, hoar-fr>3Bt was to be seen at an early hour on the 
grass-plot,Vhere fully exposed ; but none near trees or walls. 
At one o'clock a.m., a thermometer on the grass, in an ex- 
posed situation, stood at 21° ; and in the air, about 4 feet 
above, at 31° ; on a garden border, within a foot of a stone- 
wall, it stood at 33° ; against the wall, at 35° ; on the grass, 
under a yew tree, at 35° ; in the air, under it, at the same ; 
and in a cavity of the trunk of the tree, about 2 inches deep, 
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at 42° ; and in a room without a fire, at 60". Viewed in re- 
gard to protection from the influence of radiation, there waa 
reason, it muiit be admitted, in the old style of laying out 
gardens, and especially in terraces ; tiie trimly cut hedge, 
the formally cut yew tree, the intersecting alleys, all con- 
duced not only to breaJc tlte force of the blast, bat also to 
keep tiie temperature of the air, and especially of the ground, 
and of the plants themselves, above the freezing-point in the 
critical time of early vegetation ; and whilst thus protecting, 
obstructing as little as possible sunshine. 

3. Acorious and rather rare phenomenon, thatof gronod-ice, 
or a formation of ice at the bottom of streams, contrary to the 
ordinary law of the freezing of water at the surface, has 
been happily explained as an effect of radiation, it never 
having been known to occur, excepting under circumstances 
specially favourable to the radiation of heat." As these ge- 
nerally are of common occurrence in the lake district, parti- 
cularly as regards perfect clearness of the streams in fine 
weather rivalling the clearness of the atmosphere, I expected 
to learn that this appearance of ice is well known to the na- 
tives ; but to my repeated inquiries, I always received an 
answer in the negative ; no one, even those most familiar 
with the country, had, that they were aware, ever wit- 
nessed, or even heard of it. And, tUl this spring, my ex- 
perience was similar ; I had looked for it in vain. It was 
on the morning of the 13th of March that I first saw it, after 
a night, as shewn by the preceding observations, of great 
cold, the radiating thermometer at3A.H. baring been so low 
as 14<'. At 11 o'clock in the forenoon, when it was still as 
low as 25° in the shade, tbou^ as high as 52° in the sun- 
shine on the grass, I examined the stat« of the two tribu- 
taries of the Rotba, the principal stream of the valley, and 
which, flowing from lakes, is almost constantly, even in the 
aeverest weather, free from ice, and that even when its pa- 
rent lakes are entirely covered with ice. The tributaries, 
on the contrary, descending ft^im mountain valleys, are 

* Bee tbe rery valuable papar of the Rev. JamM FarqiUiumni, F.B.B., on 
lUa inbject, in tba FML Tnoi. for I83B. 
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paHicolu'l; liable to be frozen. The appearances tbat 
presented in Stock-^11 and Scandale-gill, the two small 
streams in qaestion, were remarkable and beautifal. Wher- 
ever the banks were low, and not overhung by trees, or shel^ 
tered by great masses of rock, wherever, in fact, favourable 
to radiation, there ground-ice was to be seen adhering to the 
rocks and stones, and sunken entangled broken branches, 
and often where the water was moBt rapid. In some placea 
there was a uniform coating of ice, but more frequently the 
ice was in spicular crystallizations, adhering, and shooting 
op much in the manner of a vegetable growth, — indeed, when 
I first saw them, I took them for faded coofeime. The tom- 
perature of the stream where they were found was 32° ; — in 
contact with them, in one or two instances that the water 
washing them was running rather slowly, it was a little 
lower, — a half or a quarter of a degree. In the Rotha at the 
same time, where there was not a particle of ice excepting 
at the entrance of these rivulets, and even there, no ground- 
ice, the temperature was 37°. It may be deserving of men- 
tion, that ground-ice did not appear in the lower part of the 
Scandale rivulet, below a spot where a small stream joined 
it from a deep field-drain, of the temperature 40°, and which 
raised its temperature to 33°. I may mention incidentally, 
that in one place in this lattor stream, well exposed to sun- 
shine, where there was much ice at the margin, and some 
bottom ice in the middle, trouts were to be seen actively 
swimming about in the ice-cold water; and at the same time 
the early note of the blackbird was to be heard in an adjoin- 
ing clump of trees, as if both fish and bird were under in- 
fluences (probably of the bright light), independent of mere 
temperature rousing them to exertion. 

The occurrence of ground-ice I witnessed more or less for 
several days in the same streams and situations, — disappear- 
ing before evening, and forming again during the clear nights, 
— varying very much in quantity, according "to the degree of 
clearness of the night. Till the 20th, the appearances pre- 
sented by the ice were very similar to those already described. 
On that day, and on the following morning, a difference of 
form was perceived. There was more smooth ice at the bot- 
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torn, and fewer radiating spicular masses ; and in very many 
places, even in situations where the water ran pretty rapidly, 
and with a ripple, there were plates of ice underneath 
the atuface of the water, — sometimes two, sometimes three, 
and more in succession, of perfect transparency, separated 
from each other by intervening running water, and some- 
times of wide extent, gtretching quite across the stream. 
They were attached in every iDstauce to Btones, and appeared 
to be formed by shootB from them, in the manner of crystal- 
lizations, extending horizontally. This was visible ; — but why 
the spicule took this direction in forming, I cannot even offer 
a conjecture. In no instance was this unusual formation, 
which, I am not aware, has ever been described before, asso- 
ciated with the production of ice at the very bottom. When 
there was only one horizontal layer, that one by checking ra- 
diation irom beneath, might prevent the water from freezing 
there. When there were two or more layers, no doubt', the 
lowest was formed 6rst. The lowest was always firmest ; that 
nearest the surface least so, and most crystalline, often in 
disjointed lamioEe. There was also on both these mornings, 
in the shallower parts of the stream, and at their margins, 
a lat^ quantity of white honey-comb ice, formed of delicate 
thia plates, vwiously iatersecting, which seemed to owe its 
origin to the same cause as the ground-ice, and to rise troin 
beneath the surface of the water, resting and attached to 
atones, and above its surface (which it was in some places to 
the extent of two or three inches), owing to crystollization 
and attraction of the capillary kind, the water being drawn 
ap hy the laminie as they formed, and congealing in the act, 
much in the same manner as crystals are seen to form on 
the necks of bottles holding certain saline solations. 

After the 21st, the extraordinary cold weather terminated. 
During the day the sky became overcast ; the temperature 
rose to 41°, and the ground-ice rapidly vanished. During 
the next thirty hours there was heavy rain, 2.94 inches fall- 
ing, which converted the rivulets into torrents, and swept 
away all traces of ice. On the 23d, in the afternoon, the 
temperature of the air was 56° ; that of the streams was 
singularly changed ; tlie tributaries very much swollen by 
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the mild rain were 48° ; whilst the Rotba, which, during the 
frost, we have seen, was manj degrees higher than them, 
was now lower, varying in temperature from 40° to 45°, ac- 
cording to its distance from the lakes oat of which it fiowed. 
This is a subject to which I may recur. 

I have mentioned in describing the ground-ice, the effect 
of a little wai-m stream, brought by a deep drain into Scan- 
dale-gill, preventing the formation of this ice. Is not this 
effect interestiDg and worthy of attention, as tending to 
illustrate how draining, at the same time that it increases 
the fertility of land, promotes its warmth, and that of the 
incumbent air and its dryness, warming, too, the river 
which it feeds, and that in a graduated manner, as from » 
reservoir ? I may add a few thermometrical observations in 
confirmation. On the 13th of March, when the little stream 
mentioned was 42°, another flowing from an ill-drained field, 
partly marshy, was 35° ; and whilst the marshy part of tliia 
field was frozen, the dry grass, at its roots, in the well- 
drained field, was 36° ; the air at the time being 33', And, 
besides the cold occasioned by a surface of ice, it should be 
remembered, that even after the ice has disappeared, the 
stagnant water, in the act of evaporating, will have on the 
ground, and on the atmosphere, a cooling inflaence. 

3. Another phenomenon somewhat akin to ground-ice, viz., 
icicles from the projecting ledges of rocks, and sheets of ice 
on their slopes, as it were miniature glaciers, are, as might 
be expected, of common occurrence in these valleys, present- 
ing often a very beautiful appearance. I need hardly ob- 
serve, that their production is intimately connected with the 
circumstances favouring radiation, especially the clear sky, 
with thawing in the sunshine, and A^ezing in the shade. 

That these valleys were once the site of enormous glaciers, 
almost comparable with any now existing amongst the Alps, 
is strongly indicated, by the worn rounded surfaces of ^e 
lower hills and rocks; by the well-marked grooves and 
scratches on the latter ; by accnmulatioos of debris, resem- 
bling moraines; and by great moved masses of rock, in situa- 
tions where they could hardly have fallen, having the cha- 
racter of erratic masses, and in many instances moriced like 

D,g,l,.,.d,i.COOglC 



Former Exittence of Glaciers in Cumberland. 11 

the rocka in situ. And, refiecting on the freqaent low tem- 
peratnre of the climate almost ever; month in the year, as 
already noticed, occasionally near or below the freezing 
point, owing to radiation, how easy is it to conceive that this 
district might once have been a glacier region ; all that 
Beems necessary, being the more frequent occmrence of that 
state of atmosphere favouring radiation, viz., finer seasons, 
clearer and caliner skies, greater heat by day from more 
powerful and frequent sunshine, and greater and more con- 
stant cold at nif^t from increased radiation of heat. Such 
a state of atmosphere might have existed with a greater ele- 
vation of mount^ns; and that they once were greatly higher, 
is clearly denoted by the enormoas quantity of detritus ac- 
cumulated on their lower slopes and in the valleys. Moun- 
tains, and a clear state of atmosphere favouring radiation, 
seem to each other generally in the relation of cause and 
effect ; the former acting as refrigeratories, condensing the 
aqueous vapour, and, whilst occasioning heavy rains, prevent- 
ing a loaded, damp, saturated state of air. The effect re- 
ferred to, is shewn in a striking manner in this district, by 
comparing t]ie quantities of rain that fall amongst the moun- 
tains in approaching them, and at a distance from them, ~ 
a« lately determined by means of the many rain-gauges under 
observation, in different parts of Westmoreland, and of the 
adjoining counties. Thus, in 1843, whilst 58 inches fell at 
Kendal, the fall at Bowness was 60 inches, at Troatbeck 64, 
at Esthwaite 73, and at Grasmere 90 ; and descending, on 
the other side, at Keswick 60, and at Wliitehaven 46. 

Farther, as shewing, even now, a tendency to glacier for- 
mation, I may notice the state of the several lakes and tarns 
connected with Windermere, as observed in the middle of 
March last, when in Westmoreland, as in England and Scot- 
land generally, and, indeed, over a great part of Europe, the 
weather was unusually severe. Windermere on the i6th, 
17th, and 18th of the month, when the particular observations 
I am about to describe were made, was fi'ee from ice ; its 
temperature, even in shallow parts, was then about 37°. 
Windermere receives the river Rotha, which flows out of 
Rydal lake, at the distance of about two miles. The Kotha, 
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too waa free irom ice ; its temperature, about midway od the 
16th, waa 35° ; cloae to Eydai lake it waa 38°. The lower 
part of this lake, from whence the Kotba issaed, was frozen 
over ; the upper and larger portion of it was free from ice. 
It receives a stream, which may be called the upper Rotha, 
from tlie larger and deeper lake of Graamere ; the apace be- 
tween the two being about half-a-mile. This river, too, was 
free from ice ; ita temperature waa about 87°, 3S° ; and the 
latter, even vFithin a few feet of its outlet, flowing from under 
ice. Being deeper than Rydal lake, Graamere is commonly 
lesB readily frozen ; but now it was an exception, almost the 
whole of it was frozen, and the ice was so thick as to bear, 
all but a small upper portion, and that far from the deepest, 
where the principal stream that feeda it enters. The tempe- 
rature of this stream was 36° juat where it enters the lake. 
Here, it was tolerably free from ice, a little appearing only 
at its margin, where its course waa not rapid. Thia river, 
which may still be considered aa tbe Rotha, is formed by tbe 
junction of two rivulets, one descending from Duomail Raise, 
and the other tbrough Eaaedale, in part from the tarn of the 
same name. Both beyond their junction were a good deal 
encumbered with ice ; but the former was least so, where it 
flows out of Easedale tarn, which is higher, by six or seven 
hundred feet, than Grasmere ; and which, at the time, was 
so completely and strongly frozen, that I walked straight 
across it. The water, flowing at ita outlet from under the 
thick ice — thick to its very margin where it met the water — 
waa 36°, aacertained standing on the ice itself ; and a few 
feet lower, where confined by rocka and running rapidly 
{that coming from the depth of the tarn, and from near the 
ice, being mixed), waa 37°, 38°. The small mountain stream 
that fed this tarn, and which descended from another five or 
six hundred feet higher, ran under ice ; it was heard, but not 
seen. Breaking through its protecting covering, ita tempe- 
rature was found to be 35°. Ascending to the higher tarn, 
Cod41e tarn, it, as might be expected, presented itself in the 
same frozen state as Eaaedale tarn, with its small feeder 
vaulted with ice. This, just before its entrance, waa found 
to be 33° ; whilst tbe little stream, that flowed oat, was 36°, 
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flowing from under the liiick ice ; but just at its exit, not 
itself covered with ice. The air, at the time, was 30°. These 
observations require bat little comment I may briefly re- 
mark, that in the gradual increase of ice, and the reduction 
of the temperature of the streams in ascending, the tendency 
t^pears to glacier formation, to which I have alluded ; and, 
indeed, the higher taro may be considered as an approach to 
a mer de glace ; seeing that the water running into it was 
only 1° above the freezing-pointy and Uiat flowing out only 3° 
above that point, and about 4° or 6° below that of water of 
its maximam density. 

That Grasmere ehonld have been almost entirely frozen 
at this time, wbilst the adjcnning shallow lake of Rydal was 
in great part open, I apprehend is to be accounted for, in 
connection with the property peculiar to water, of being at 
its greatest density at about 40°, — the latter lake having for 
several weeks previously been supplied chiefly with the deep 
water flowing from the former, little rain having fallen, and 
comparatively little snow, — ^the whole quantity at Ambleside, 
as measured by the rain-gauge during the preceding six 
weeks, having been only 3.425 inches, of which .745 inch 
was in snow. The country people, struck with the contrast 
between the two lakes, accustomed to see the shallower 
first frozen, attributed the difference to an erroneous cause, 
viz., to Rydal Lake being less agitated by the wind ; I say 
erroneous, for even granting that it was more disturbed, of 
which there is no proof, surely the opposite effect from the 
agitation might rather have been expected, — a greater reduc- 
tion of temperature, and a quicker freezing. To those who 
have giv«n any attention to the subject, it is hardly necessary 
to observe, that there is no difficulty in explaining the more 
common occurrence of Rydal Lake freezing first. As soon 
as its water is reduced to 40°, the first sharp frost must have 
that effect ; and tho heavy rains of the beginning of winter 
are often nearly as cold as this, not to insist on its constant 
tendency to this temperatuire, owing to its connection with 
the lake of Grasmere. 

I have already mentioned the sudden change of tempera- 
tare of tJie tributaries of the Botha, on the breaking up of 
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the fraat on the 2iat of March, owing to copious mild rain, 
and the comparatiTel; little change of the temperatare of the 
Botha itself, with the intention of reverting to the auhjeet. 
This I shall now very briefly do. It has been stated already, 
that when the lower part of Kydal Lake was frozen over, 
and the greater portion of Graamere, that the water which 
flowed trom under the ice forming the Rotha waa about 40°, 
whilat that which entered tiie Lake of Grasmere waa 36°. 
The day after the heavy iall of rain, I examined these lakes, 
and the water eutering and running out of them. The 
flowing out water waa 41° where coldest ; the flowing in 
water about 48° ; and the surface water of each lake about 
47°, though only the day before covered with thick ice ; 
differencea of temperatare in accordance with what might 
be expected, keeping in mind the peculiar property of water 
as to density in connection with temperature, owing to which, 
when brought to 40°, it will sink and tend to run ont, and if 
of higher temperature, aa was the rain-water in this instance, 
to float and spread over tlie surface. In agreement with 
this, streams not flovring from lakes should have their 
temperature more suddenly miaed by warm raina than rivers 
from lakes, and be subject to greater vicisBitudes of tempera- 
ture, both which I have always found to be the caae. May 
it not be owing to these circnmatauces, that fiah, especially 
the trout, quits the lake and enters the river when flooded, 
and returns to the lake as the river subsides, eapecially in 
spring, when in good condition and highly fed, and at a dis- 
tance from the spawning season t I believe it will generally 
be found, that the warmest rivers are the first which aflTord 
sport to the angler, and that in his choice he may often with 
profit be guided by the thermometer. 

4. The appearance of dew is generally considered as con- 
nected with, and dependent on, radiation, owing to which the 
moisture in the air, existing in the state of transparent va- 
pour, is precipitated on the graaa, and other objects on which 
the dew appears, these being colder than the air. Many 
times I have observed what may be conaidcred aa an excep- 
tion to thia rule — the appearance of dew on the graaa, when 
a tJiermometer laid on it stood higher than when suspended 
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in the air. Thus, on the Ist of September 1843, at 11 
o'clock at nigbt, the sky being overcast after a warm day, 
when the grass was veiy wet with dew, a thermometer laid 
on it rose to 60° ; and aboTe it, in the air, fell to 58°. An 
hour after, with the same state of sky, and the grass even 
more loaded with moisture, the thermometer placed towards 
the roote of the grass rose to 62° ; and at its top, where co- 
vered with dew, fell to 58°. A glass-tumbler, placed at the 
same time on the grass-plot inverted, on its inside was co- 
piously bedewed, whilst its outside remained quite dry. Does 
not tbw shew, that the moisture precipitated rose Irom the 
damp warm ground, through the medium of the air immedi- 
ately in contact, warmed and saturated by it T And, in this 
mstance, was not the dew produced after the manner that 
fog is commonly produced t I shall give another example. 
On the 14tb of the same month, at 8 A.M., when the grass 
was loaded with dew, the air was 55° ; the wet surface of 
grass, 58° ; the roots, 63°. At this time a mist prevailed, 
and obscured the sun. I could give from my notes many 
other instances of the like kind, in which the higher tempe- 
rature of the grass on which dew was deposited, was accom- 
panied by a hazy or foggy state of the atmosphere. They 
occurred chiefly in the autumnal months, and in the early 
winter, the season of fog, when the Botha, and especially 
lakes, and rivers running out of lakes, are commonly warmer 
than the fur at night, and calms are frequent. 

5. Hoar-frost, as it is well known, is the representation of 
dew, commonly appearing when the radiating sm-face on which 
it collects is below the freezing-point ; nevertheless, I have 
sometimes found the temperature of dew at or below the freez- 
ing-point, without being ^zen. This 1 witnessed on the 
29th of March last year, and on the 4tb and 7th of April at 
night, when the thermometer on the grass was 29°, 32 °, 30°. 
In the first instance, it was observed at 12 at night, when the 
air was very calm as well as clear ; observed an honr later, 
the thermometer on the grass bad fallen to 27> and the dew 
was frozen. It may be conjectured, that the dew in this and 
the like instances was precipitated at a temperature a little 
above the freezing-point; and that it remained unfrozen, 
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owing to the great atillness of the air, after its temperature 
had been reduced below the point of conflation, mach after 
the manner of water confined in small tubes at rest, on 
-which, without freezing, the temperature has been brought 
as low as 20° and 17°. 

6. Fog, though most generally produced under the circnm- 
stances above mentioned, sometimes appears under the con- 
trary oircumstances ; that is, when the air is warmer than 
the surface over which it is incumbent, or comes in contact 
witli, whether of water or rock. In the instance of mountain 
tope, the observation is of the oldest. Homer speaks of the 
moist south wind wrapping the mountains in mist. The 
approach of the same wind at Constantinople is known by 
the appearance of a low bank of mist on the sea of Marmora, 
Uie waters of which are considerably colder than the Medi- 
terranean. Instances of the same kind have been observed 
over some of the great rivers of America. I may notice a 
particular instance which I witnessed here on the 6th of last 
January. It was about ten o'clock in the morning, aStar 
heavy rain, when the air was 47° and very moist, and the 
temperature of Grasmere and Rydal lakes at or near the 
feezing point, the latter having been almost entirely frozen 
during the preceding month, and the former in part Whilst 
the mid-air was pretty clear, the mountains and many of the 
higher hills were hid in mist, and a distinct low mist was 
seen spread over a good part of the two lakes, variously 
figured. Over Rydal Lake, nearly in its middle, it had 
assumed the figure of the cross, from the intersection. of two 
streaks. It was almost a perfect calm ; the mist, indeed, 
here and there, was in slight motion, whilst the water was 
nnrufSed, and it continued no longer than it was calm ; 
shortly a gentle breeze sprung up, and the mist from the 
surface of the lakes was immediately dissipated. 

7. In conclusion, I shall notice briefly a few other peculiari- 
ties of climate of the lake district. Though a larger quantity 
of rain falls here than in moat parts of England, yet the num- 
ber of rainy days 18 not proportionably great ; the showers 
are heavy, and occur about as often by night as by day. 
The following numbers shew this, being a statement of the 
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whole quantity of rain that fell in Ambleside I»it year, and 
disttDgaiBhing in what portion of the twenty-fonr hourd it 
feU:— 





Afler SunriH. 


„.,»„.. 


P«ajrl.jd^, 
I»rtlj by 

Digfat. 


Total Quotilf . 


Febroajy .. 

Uaroh 

April 

M»y 

June 

J-Jy 

Aagust 

September 

October 

November 


Stin 

10 . 
2 . 
8 . 
6 . 
2 . 


ea. 


6 timei. 

10 ... 

11 ... 

3 ... 
3 ... 


8 time*. 

9 ... 
3 ... 
3 ... 

\'z. 

6 ... 
3 ... 

8 ... 


7.42 iucbei. 
6.70 ... 
7.89 ... 
8.17 ... 
0.13 ... 

4.23 ... 

4.24 ... 
fl.35 ... 
6.60 ... 
7.20 ... 
4.75 ... 
1.30 ... 


67 time«. 


61 times. 


fi8 time.. 


SS.08 inche*. 



Though BO much rain falls here, and water is ao abaodant, 
the atmosphere of the lake district is not to be considered a 
damp one, — ^rather moderately dry ; seldom very dry ; sel- 
dom \ery hnmid, — which may be owing, as before observed, 
to the monntainons character of the country, tending to con* 
dense watery vapours (the same cause that produces the ex- 
cess of rain), and partly to the mountain declivities, occa- 
sioning a rapid descent of the rain water into the river 
coarses, and partly also to the nature of the soil, little re- 
tentive of moisture, in a remarkable manner free ft^im clay, 
porous and stony, especially of the valleys and of the lower 
hills, those which are cultivated and inhabited, — ^freed from 
peat-moss, and more or less drained. Owing to those pecu- 
liarities of counti7 and ground, the quuitity of water dis- 
charged by any stream marvellously varies, even in short 
intervals of time. After absence of rain for many days, it 
may be reduced to the smallest rivulet, which a child can 
itep across, and, after a few hours of heavy rain, be an 

VOL. XXXIX. HO. LXXVII. — JULY 1846. PiOOqIc 



18 Dr Davy's Mettorologtcal Obtervationg. 

oTerflowing ftnd wasting torrent. In less than twelve hoon, 
three inches of run have Mien in CiraBmere; and, in a 
short time, I have seen the adjoining valley of Basedale 
flooded, the effect of the descent of B<»n« thirty or fc^y tor- 
rents, which, rapidly carrying off the water from the hills, 
have exhausted themselves, whilst the valley still remained 
under water. And here, I may remark incidentally, that, 
in consequence of this inequality of the streams of the dis- 
trict, there seems no probability that they can he made 
available, excepting on a small scale, as a mechamcaJ power ; 
and that there is little ground, therefore, to fear that the 
quietude of these valleys will ever be disturbed by extensive 
manufactory enterprise, or their heanty injured by the ereo- 
tJon of the formal, incongruous buildings, which such enter- 
prise requires. 

It may be noticed, too, as contrary to what might be ex- 
pected in a billy country, liable to heavy rains and to sudden 
and considerable changes of temperature, that the atmo- 
sphere is seldom disturbed by electrical phenomena. Thun- 
der-storms here are of rare occurrence, as are also bail- 
storms. During the last two years, on referring to my notes, 
I find mention of thunder only three times, on the 8th of 
July, the 17th of August, 1843, and on the 6th of September 
1844; and each time not severe. Not a single house or 
building, that I have heard of, is provided with a conductor, 
and no instance, that I can learn, has occurred, of a buUdinjf 
of any kind having been struck by lightning ; and I have 
made inquiry on this point of master masons, extensively 
employed, to whom, were an accident irom li^tning to take 
place, it would be sure to be known. 

Thou^ thunder-storms are so rare here, yet high winds 
are rather of common occurrence, and storms of destructive 
violence are not rare. During the short period under consi- 
deration, three such have taken place, the effects of which 
have been witnessed in the prostration of some of the largest 
trees of this neighbourhood. Indeed, it is probably chieSy 
owing to the violence of the winds, with the little depth of 
soil, that this country possesses few trees of large growUi* 
such as constitute the pride and beauty of our midland coon- 
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ties, and which in tame situations almost compensate for tbe 
bolder features imparted by rock and mountain. Fortunate- 
ly — and it is a happy peculiarity — high winds, in these val- 
leys, are very rarely, indeed, of low temperature. They are 
Tery seldom below the freezing-point; a circumBtance to 
which the comparative mtidnees of the winter climate of 
the district is probably owing. It is remarkable what a 
change of temperature takes place at night, with a serene 
sky, as soon as the atmosphere boa its stillness disturbed by 
wind. I could mention many instances in illustration, but 
one must suffice. At 11 o'clock at night, on the IIUl of last 
month (April), when the air was still, as well as clear, the 
thermometer anspended in the air was at S5°, and on the 
grass 28°. Two hoars after, a moderate breeze having sprung 
up, the thermometer on tbe grass bad risen to 36°, and in 
the air to 38°, the sky remaining clear, excepting in two or 
three spots, which were obscured by dark-grey cloods. 

8. It would be out of place here to speak of the beauty of 
the Lake District, — " its staple," — with which its climate, 
prodactire of 

" Clottda, mists, streoois, watery rocke, and emerald turf," 

happily harmonizes, and tbat in all seasons of the year, va- 
rying constantly, and imparting variety, and almost, may I 
say, ceaseless novelty and interest, to the face of nature, — ■ 
so powerfully and charmingly reflected in the poetry of Mr 
Wordsworth. But, apart from considerations of this kind, 
the climate of this district seems to me to be recommended 
by circumstances connected with health and comfort, espe- 
cially to one who bos been scorched by tropical beats, and is 
iamiliar witb the annoyances of a southern climate. Here 
the nights, even in summer, are always cool ; and heat is 
seldom oppressive by day, even in the height of summer. The 
air is commonly to tbe feel pure, and fresh, and invigorating ; 
and tbe torment from insects within doors is unknown, as 
well as all fear from malaria from exposure, even after night- 
fall. 
Tax Oaks, KiahMiat, May 1. 1845. 
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On the Unity of the Human Speeiet. By M. Marcel de 

Serres. 
When we follow the progress of the sciencea, and compare 
them witli the facts contained in the most ancient of existing 
bookB, presented by religion to tJie respect of nations, we 
are struck with their uniform agreement with all this Book 
teaches us. It seems as if God permitted man to make dis- 
coveries, and bring his knowledge to perfection, only for the 
purpose of confirming the truth of the Sacred Writings. The 
observation of natural phenomena, moreover, cannot lead as 
to conclusions opposed to the faith. The truth requires the 
most brilliant lights to be shed upon it, in order that it may 
shine with all its lustre ; it cannot, accordingly, reject them, 
as they are calculated to render it more obvionB to every eye. 

Among the facts recorded in the Bible, there is one con- 
nected with the foundations of our belief, which has not yet 
been demonstrated in a manner sufficient to solve the doubts 
it bas produced in certajn minds, — I refer to the unity of the 
human species. This delicate question of natural philosophy 
has, at all periods, occupied the attention, not only of savants 
properly so called, but also of philosophers, historians, and 
philologists. 

The solution of this question appeared, to some authors, 
so clear, and so contrary to the accoonts g^ven in Sbripture, 
that Voltaire has not hesitated to assert, that none but one 
that was blind could admit that the Whites, the Negroes, 
the Chinese, the Hottentots, the Laplanders, the Americans, 
and, finally, Albinos, are men of the same species, and have 
a common origin. 

It is true that all persons of candour now know with how 
little consideration, and, it may even be added, with what a 
degree of ignorance, this otherwise eminent man judged of 
qnestions of the most momentoas and eternal importance. 
Not less than a century, however, has been necessary to 
overturn and destax>y all the systems and assertions which 
Volture and the- philosophers of his day had accumulated 
agaioatreligion, and particularly against the Sacred Writings. 
Thanks to its all-powerful influence, aided by the progress of 
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knowledge, truth has at last triumphed. New lights have re- 
cently been shed on the question of the origin of the haman 
species ; and it is these new facts that we are about to ex- 
plain to those who seek the truth in sincerity. 

The identity of the human species has been attempted to 
be demonstrated by two different methods. The first, which 
was partially pointed out by Suffbn, consists in directing at- 
tention to the circumstance, that species very different from 
each other avoid sexual connection, while those that are very 
nearly allied produce steril mules by crossing. The diverse 
races of one and the same species, can alone have ofispring 
capable of as indefinite reproduction as their parents. In 
other words, species remote from each other can neither repro- 
duce nor perpetuate themselves ; nearly allied species may he 
productive, but they cannot perpetuate their' race ; the most 
diverse races both reproduce and perpetuate themselves. 

If we apply these facts to the varieties of the human 
species, we are led to the conclusion that they form only 
one true species; for the most disBimilar races of men 
give birth, by crossing, to individuals who transmit their 
own qualities to their descendants. The European colonies 
in America present all possible examples of crossing in 
different degrees, the effects of which render this conclusion 
obvious. 

By the second method, that of Blumenhach, we arrive at 
the same results. On a great number of animals, whether 
wild or domestic, we may produce very considerable varia- 
tions under the influence of external agents. These are, in 
many cases, much greater than those which distinguish the 
most dissimilar human races. 

The observations of modem naturalists have thrown a flood 
of light on these questions, by shewing the influence which 
climate, and a return to a fi^e state, exercise on the races of 
animals, — first subjected to the empire of man in Europe, 
then exported to America, and allowed to ran wild in the 
vast savannahs of the New "World. In this point of view, 
the labours of M. Roulin possess a hij^ degree of importance, 
And ought to be classed in the first rank. 

In order to explain the variations which man has under- , 
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gone, these obserrerB have thought it necoHaftrr to establish 
a much greater number of races than had been previously 
admitted. They have even snbdivided the pnncipal of these 
races, that is to say, the White or Circassian, the Yellow or 
Mongolian, the Blaok or Negro, and, finally, the Red or 
American. We shall not follow them in their researches, 
but confine ourselves to a single observation on this point. 
This great variety, which recently observed facts compel as 
to recognise in the human species, is a striking proof of the 
number of transitions which unite them, and the difficnlty 
of separating them by precise characters. We may perceive 
in it a new proof of the impossibility of admitting the par- 
celling out of the human race into many species. 

It is the same with the physiological differences existing 
between the principal races ; although real, these differenceB 
are less essential than they at first sight appeared. In fact, 
the medium duration of life is nearly the same among all the 
races, because they are aflTected by the same diseases, and 
their fnnctiona operate in the same manner. If some slight 
differences esist among them, they are easily explained by 
the prolonged influence of climate and habits. 

No doubt the contrasts between the modes of life of difi'er- 
ent nations appear, at first view, very great ; but if we look to 
the motives of their actions, and their exterior manifestations, 
in races the most distinct, we shall 6nd that they are nearly 
the same. The necessity for preservation, and the desire of 
happiness, are as universal as the knowledge, or, at least, the 
idea, of a superior power, or a God. All nations, even the 
most degraded, have their fetes, their ceremonies, and a re- 
spect, more or less profound, for the dead. In general, the 
means of carrying their acta into execntion are more diver- 
sified than the motives which cause them. These considera- 
tions, as well as a multitude of others which might be easily 
added, are still further proofs of the unity of the human 
species. 

We might believe even in more numerous variations, when 
we consider that man possesses a wonderful faculty, i'm- 
telligence, of which the brain appears to be the material or- 
gan. Such, however, is not the case, notwithstanding the ioi- 
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mense progress which civilization has made among certain 
nations, and the development of the encephalon, which is 
the conseqnence of it. We know that this organ implicates 
the exteritM- forms in its movements, Mid that these express 
its Tariations. 

According to tliis new consideration, the modifications of 
Uie hnnan species should be dependent on the material organ 
of intelligence. Accordingly, among the inferior races of 
m«n, the more the brain is exercised, the nearer man ap- 
proaches the White race; when.on the contrary, he is deprived 
of die bleaaings of civilisation, his nervous system is nnder 
ribe sway of his other parts. Qreatly altered in a physical 
point of view, man becomes, in some measure, assimilated to 
the brutes, from which be is so far removed by his type and 
his iiitare destiny. 

A great portion of the haman species has thus descended 
in the scale of life. It is to this departure iirom the primor- 
dial tjrpo that we owe those innumerable races, the lowest of 
which cannot be reot^ised by those who seek for some traits 
oftheprimitive beauty of man. Anew experiment is in pro- 
gress on the American continent, which will soon enable ut to 
perceive the causes of all these alterations. The Negroes, 
who, np to oartimes, had never united themselves into ana- 
tion, nor possessed a regular form of government, have all of 
a sudden made surprising improvements in these respects, and 
ftre advancing with rapid steps, in the New World, to the pos- 
session of that knowledge which is now concentrated in the 
heart of £urope. 

In proportion as intellectual labour causes the vital eneigy 
to predominate in the head, men of deeply coloured com- 
plexion, with crisped or woolly hair, or with short hair, will 
^ew an obvious tendency to approximate to the White nxK ; 
tiiey will advance along with it in the path <^ improvement. 

The proof of this has only begun ; hut even now the effects 
•re peroepUble ; and tiiey will become more and more con- 
BpicDOUB in future, if, in consequence of the ricissitodes which 
are ina^>avable from onr destiny, men of colour do not abandon 
ihe new path they have opened up iix themselves. This path 
will become to them more plain and easy to be followed, if 
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they connect tfaemselvea with the White race, which are their 
elders in civilization. 

If this latter has become degenerate, in proportion as 
it receded from its point of departure, future ages will be 
furnished with the proof that certain varieties of the hu- 
man race, after having been subjected to degradations more 
or less marked, may yet reascend, by continued intellec- 
tual efforts, to their first origin. It will not be without sur- 
priee that Uiey shall be seen to resume the beauty of their 
primordial type, after having reconquered, so to Bpeak, the 
intelligence, whose precious light they bad allowed to be ex* 
tinguiahed. This view, like the preceding, tends to establisl^ 
the unity of the human species, and to justify us in assigning 
the same cradle to the moat elevated as well as the moat de- 
graded of the human species. 

This consideration leads us to the examination of another Jact, 
not less important, andwhich arises in some measure Irom the 
preceding. If man constitntea only a single species, he must 
have been placed on a single point, whence he has radiated, 
as from a centre, and extended his tribes over the whole sur- 
face of the earth. Here history agrees with the information 
we obtain from the study of man, considered without refiermce 
to hia primitive abode. It teaches us that Adam was created 
alone, with a consort ; that he was placed in the centre of 
Asia, with the injunction to people the earth, and that hie 
posterity have extended irom this central point, the one most 
favourable for ita dispersion over all parts of the globe where 
the conditions were found requisite for his existence. The 
study of langua^B, as well as that of history, leads to the 
same conclusion ; by mutually supporting each other, philo- 
logy and historical documents impart a striking character of 
truthfulness to this inference. It is confirmed by facts in- 
dependent the one of the other; and this agreement is the most 
manifest proof of its justice and accuracy. 

Such are some of the facts which prove that, on this ques- 
tion, science goes hand in hand with religion and histtnical 
traditions. In fact, all traditions represent nations as derive 
ing their orij^n from a single stock, and as emanating from 
one individual. 
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The observations by means of which we have supported 
the beautiful opinion of the primitive unity of the hnmalD 
species, do not, however, demonstrate it in a direct manner. 
M. Flonrens comes to our aid and supplies tiiis deficiency : 
by a comparative study of_the different structures of the 
human organism, he baa arrived at the same result which 
had been reached by following another path. 

He has commenced this study by an examination of the 
skin, considering it among the races where this organ is 
coloured, and among such aa present no sensible colour. In 
ihe first, there is found a pigmental membrane or piffmenlum, 
which is not seen in &e second, except on certain parts of 
the body. This membrane, discovered by Ruysoh in Negroes, 
had been considered, from the observations of that author, as 
characterising certain races, just as its absence distinguished 
others. But it is far from possessing the importance which 
was at first assigned to it. 

The sidn of a White man, by exposure to the sun, acquires 
a very thin layer of ptgmenlum between the second epider- 
mis and the true skin, that is to say, in the same place as 
in the Negro. It may be said that the accidental color- 
ation, produced by tlie sun, alters the cellular tissue and 
produces the pigmental substance peculiar to the coloured 
races. But it most be furtherobserved, that the white man is 
not exempt from the common law. Even in his natural state 
his skin has its pigmentum, very inconsiderable, indeed, but 
still sufficiently perceptible. That part of the breast, which 
is named the nipple, is, as is well known, of a dark colour, 
in the male, and more particularly in the female of the white 
race. We there find a pigmental apparatus, so that this part 
of the skin exhibits, in the white race, the structure existing 
in that of the coloured races. 

This membrane, connected with the coloration of the skin, 
is Dot therefore essential to the nature of the races ; it can- 
not be considered aa characterising them, suice the skin of 
the foetus in the negro shews not the least trace of it So 
for is it from being essentiiu, that we do not perceive the 
slightest indication of it in those individuals of the coloured 
races who are affected with partial albinism. In such cases 
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the organ preBents a gnat nnmber of white spots ; by the 
side of these apots, the skin preserrea its ordinary colour, 
black, red, brown, or some other shade ; hut, wbatia remark- 
able, the points where the skin is not coloured, are destitute 
of the pigmental membrane. 

M. Morean de Jonn^ has, in like manner, obserred amon^ 
the negroes of the Antilles, indtvidoalB of both sexes whose 
skin was spotted with white. These spots, which appear 
Tery conspioaoas on the black surface of the body, are rather 
greyish or of a greyish-white colour, than pare white. Tb« 
nnmber of individuals in whom this {^>peared was very limited. 

Other traTellers affirm that they hare witnessed similar 
facts io the island of Cuba, not only among the black popula- 
tion, but also among individuals of mixed blood. This discolor* 
ation of certain parts of the skin, in races which ncoally hav« 
it coloured, shews that tiie non-secretion of the pigmentam 
may be the effect of a morbid alteration, but cannot be re^ 
garded as chsracteristic of the different hnmao races. 

These researches will lead to certain others, of not l«si in* 
terest ; for they are connected with the question we are now 
considering. According to the preceding statements, the 
pigmental snbstsace disappears in all the parts of the skin 
which w diaoolonred, and remains only in those whoss 
shades do not vary from a more or less somlwe tint. Hence, 
individuals of the Negro race, who, by crossing with Whites, 
acquire tints more and more &int, ought to liavethe pigmen- 
tum but little developed ; this organ should even almost 
wholly disappear, when the negro has in a great measnre 
acquired the chsj^ctera of the white race. 

It would, therefore, be curious to follow the various degrees 
of alteration the pigmental membrane nndergoee, and to as- 
certain whether they coincide with the varieties sprung from 
the Black orWhite races, which are commonly designated by 
the name of quadroont or demi-quadroona. 

We wish we were in a situation to nndertake these re- 
searches, which, we doubt not, would concur in establishing 
the identity of the human species, equally with the facta we 
have recounted. The lively interest tliis sahgect excites, 
leads us to hope that American observers, who h^ve nidt 
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facts ttoder their eyes daily, will profit by the advantage of 
their position, and enlighten ns on a point bo important in the 
history of humanity. 

When we compare at once, and without any intermediate 
series, the skin of the white man with that of the black or 
the red man, we are tempted to assign a distinct origin to 
each of these races ; bat if we pass from the white man to 
the black or the red, throngh all the intermediate rarieties, 
it is no longer the difTerence, but the analogy, which strikes 
as. 

The researches of which we have given an outline are far 
from being entirely new, hut tjiey lose nothing on that ac- 
count of tbcir merit and importance. In fa«t Aristotle, that 
great genius of ancient times, had stated, long before Cam- 
per, that the black colour of the skin in Negroes and Moors, 
was probably produced by the rays of the sun. This opinion, 
erroneous though it be, does much less violence to the truth, 
Uiaa the idea adopted by Pliny, on the authority of ancient 
writers. This naturalist mentions, as a certain fact, that 
Uie waters of a river in Thessaly had the property of stain- 
ing the skin of men and animals black, and making the hair 
Mzzle. Thus, according to him, the particolar characters of 
certain human races had their origin in a circumstance, a 
belief in which nothing could authorize. 

Such absurd or imperfect notions are widely removed from 
the present state of science ; but we may perceive in them the 
germ of this essential fact, that the colouring matter exists 
more or less in all the races, and that external agents can 
render it more or less apparent. 

The comparative anatomy of the skin atfords, then, by the 
complete and universally prevailing analogy in the structure 
of this oi^an, a direct proof of the common origin of the hu- 
man races, and of their primitive unity. 

Thus, the European, with his graceful and elegant forms ; 
the Negro, characterised at once by the colour of his skin 
and the peculiar contour of his head ; the American Indian, 
with ared skin and herculean form ; and, lastly, the Chinese, 
with a yellow tint and oblique eyes ; are all derived from the 
same stock, and form a single chain, of which Adam consti- 
tuted the first link. C'.OOqIc 
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Such is the solution science gives of this interestiDg ques- 
tion of the primitivu unity of man ; such is that which has 
been given in a book written upwards of 3600 years ago. 
Let us bow, therefore, before the Sacred Writings, in which 
such important knowledge is embodied ; and let as not foi^^ 
that, while they contain all the moral truths essential to our 
happiness and future destiny, they likevrise present to us the 
greater number of the important physical facts, of which we 
formed no idea till after long-continued and t^ulsome labours. 

If these researches interest our readers, we shall return 
to this question ; and we shall make them more particularly 
acquainted with tJie works of M. Flourens on the study of the 
skeleton and the cranium of man. These investigations will 
be found to confirm a conclusion which was propounded by 
Mosea, and, in modem times, baa been adopted by the ma- 
jority of pbyaiologista, at the head of whom stand Blnmen- 
bach, Camper, and Cuvier. 

We shall likewise enumerate, in detail, the researches re- 
cently undertaken with the view of resolving the donbts of 
natural philosophers, respecting the truth of one or the 
other hypothesis proposed to explain the phenomena of light. 
We may state beforehand, that, as the facts related by the 
Hebrew le^slator seem more favourable to the theory of 
undulations than to that of emission, we doubt not that the 
eiperiments by which the means of deciding between these 
two opposite theories are sought for, will confirm what this 
extraordinary man had already announced upwards of thirty- 
five centuries ago. 

We thus see this admirable Book acquiring greater impor- 
tance from age to age, at the same time that the sciences 
are making new conquests. The Bible, a rich and inexhaus- 
tible mine, will send forth into the world, treasures always 
becoming more valuable, in proportion as the progress of 
our knowledge shall furnish us with more perfect instru- 
ments for drawing from its bosom the truths which the 
Supreme Intelligence has deposited there trova the earliest 
period.* 

" From the Bibliol/iijMt UnhvrtelU de Oaih-t, No. 107, 18**. 
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On Mineralogieal ClatHficatitm. By Professor Carl FrieDRICH 

Nadmanw. 

All mineiulo^stB are probably agreed, tbat mineralogical 
»peeie$ are to be regarded aa tbe prefer object of every clasai- 
fication. They represent the noite which are to be grouped 
ID some way or other, in order that a well arranged general 
view of the mineral kingdom may be obtained ; Uiey furnish 
the individnal building stones, by whose union is to be erected 
the edifice which is to receive tbe name of a mineralogical 
syRtem, without, however, a building plan having hitherto 
been proposed which Batisfies all demands. This has proba- 
bly arisen, on the one hand, from the difficulty of arranging 
the amorphous mineral species among the crystalline species, 
aod on the other, from the one-sidedness which has caused 
mineralogists, as well as chemists, to err in their attempts at 
clasufication. 

Few mineralogists doubt Uiat amorphota possess just aa 
good a right as erytfaliitu substances to be arranged in classi- 
fications of the mineral kingdom. The views of mlneralo- 
^sts differ, however, as to whether amorphous substances 
are to be arranged along with crystalline species, as they are 
in Mohs' system, or, as Facbs proposes, they should only be 
^^nded as pseudo-species, or, as has partly taken place in 
Breithaupt's arrangement, they should be grouped together 
in a separate order. 

Some mineralogists, biaesed by the old oryctognostical 
prejudice, that the so-called external characters are alone of 
value in the eiaraeterittie and clasrifiealion of minerals, have, 
owing to their not sufficiently appreciating tbe invaluable 
results of chemical investigation, endeavoured to eatablish 
mineralo^cal systems, which must necessarily be rejected 
by chemists, because they collect together in the same order, 
nay, even in the same genus, minerals of tbe moat hetero- 
geneous constitution, merely from their agreeing in this or 
tbat morphological or physical character. On tbe other 
band, chemists have also attempted to form mineralogical 
Byatems, which have never received tbe approbation of mi- 
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neralogiatB, because, by undervaluiDg the peculiarities tm- 
presBed on the whole physiognomy of the physical individual, 
they have, from the mere presence of this or that ingredient, 
united minerals in groups, which cannot by any possibility 
be satisfactory in a physiographical point of view. 

A middle course most therefore be sought for, which, by 
avoiding, on the one hand, self-sufficient oryctognostical, and, 
on the other, exclusive chemical one-aidedness, may escape 
the reefs on which all those mineral systems have been 
wrecked, that have been fonnded either entirely on exter- 
nal physiognomy, or entirely on the presence of certain com- 
ponent parts. Among chemists, Leopold Ctmelin was the 
first in Germany who attempted this middle path ; and it is 
generally acknowledged that his mincralo^ctJ system has 
been much more successful than tlie previous purely chemi- 
eal attempts of the same kind. In 1828, 1 published an ele- 
mentary work on Mineralog}', in which I endeavoured to ad- 
here as much as possible to the principles Ifud down and 
followed by Ghnelin. The arrangement, however, then at- 
tempted of two hundred species could not make any clftim 
to the term mineralo^cal system. At a later period Glocker 
published his Elements of Mineralogy, in which are contained 
very many and extremely Buccessfnl combinations, founded 
on similar principles ; and these, together with the clB^sifica- 
tions of Weiss and Breithaupt, previously partially made 
known, proved that the principle of the mixed system is 
capable of yielding very satisfactory groups. More recently, 
Whewell, in his History of the Inductive Sciences, has criti- 
cally examined the fundamental principles of the mineralo- 
gical systems previously published, and has triumphantly 
proved, that a mxed gyelem alone can satisfy the require- 
ments of physiography. 

Impressed with the correctness of this view, and en- 
couraged by the favourable opinion expressed by Whewell 
in regard to my first effort, I now venture to present to the 
public a mineralogical arrangement, which, although founded 
essentially on the same principles as my firat attempt, mast 
yet lead to somewhat different results. 

Every attempt at a mineralogical classification oii|^t to 
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a^art with the qaeatioo, What idea is to be regarded as the 
actual guidiog principle of that intellectoal operation, whose 
reaolt we term a mioeralogical system \ Now, as the idea 
o£ identify is exhausted in the determination of tpeeiet, it is 
only the idea of naemblance which can form our prefer guide 
io all operations of clasBifieation. 

The resemblance, haweyer, of two things, is their greater 
er leas agreement in certain prominent characters ; and it 
can neither be founded on all their characters, nor on their 
totigiUla agreement, hecanse, otherwise, it would coincide 
with the idea of identity. It must rather be regarded as, in 
its rery nature, somewhat fluctuating, and susceptible of 
▼arioos gradations ; it is recognizable sometimes in one, and 
sometimes in another character, sometimes in a higher, and 
sometimes in a lower degree. 

Hence it results that, in every classification founded on 
the idea of resemblance, we must commence with the inves- 
tigation, — 0^0/ are ths euemtial characters ut nkich retam- 
blanee is especiallg to be sought for and regarded t Or, in other 
words, and with particular reference to the question now be- 
((Mie us. What value is to be assigned to the various proper- 
ties (^ minerals, as regards the requirements of a systematic 
arrangement \ In answering this question, we arrive at the 
resoltr^that it is the resembliavx of inorganic masses, without 
reference to their form, which must especiaili/ be kept in 
view in mineralogical classification. 

MffTpkologieal properties. — ^lu eBtabUsIiing species, mor- 
phological properties occupy the first rank ; for unorphous 
wid crystalline minerals can never be unit«d in one and the 
same ^Kcies, and in crystalline minerals, relative identity 
of crystallographic form, that is to say, the belonging to the 
forms of one and the same crystallographic series, with a 
■imilttf character in the combinations, is to be considered as 
the first requisite of specific identity. It is entirely difierent, 
kowever, with the systematic arraMffement of species. Galca- 
Ceovs tfar and arragonite, a rhombohedral and a riiombio 
q>eeies, a^»roach each other so nearly, that, in a mineralo- 
gical system, they must follow each other as closely as pos- 
aibU, The same is the case with the three species of iron 
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pyritea, with vesuvian and garnet, and with rutile and Brookite, 
although these substances are separated from each other by 
their entirely different crystallographic systems. We thus 
arrive at the conclusion, that great difference in morpbolo^- 
cal properties may be united with great resemblance of the 
ma$9; a result which is strikingly evident in most dimorpkotu 
substances. 

On the "other haad, a glance at mineralogical arrange- 
ments formed according to crystallograpbic systems, teaches 
us, that great resemblance, and even identity, in morpliolo- 
gical properties, may exist along with the most remarkable 
difference in the mass. Hence it evidently results, that mor- 
phological properties can only receive a subordinate degree 
of attention in a miaeralogicol lyitematic arrangement; and 
that although the distinction of the amorphous and cryetai- 
One nature of the substance be attended to, yet that scarcely 
any importance is to be assigned to the distinction of cryslat- 
tographic stftteme. Mineral systems, founded on crystallo- 
graphic forms, have, in fact, only a ertfttallograpkit; but no 
phgnogr<^hical interest; because such systems sometimes 
bring together the most dissimilar substances, and at other 
times place the most similar minerals far apart. When 
similar masses also exhibit similar forms, the matter is much 
facilitated, and the groups to which they belong are rendered 
much more distinct by such on agreement. This is the case, 
for example, with the felspar group, and with the hornblende 
and augite group. 

As, therefore, in a classification of mineral species, the mor- 
phological properties perform only a very subordinate part, it 
is self-evident that those physical properties which are direct- 
ly connected with, aad dependent on, the crystal lographic 
form, must receive just as little consideration ; this is espe- 
cially the cose in regard to cleavage, the refraction and po- 
larization of light, &c. ; and thus, while cleavage is a cha- 
racter of first-rate importance for speeificalion, it is of but 
small moment for classification. If, for example, we attempt 
to unite all the mineral species having a very perfect monoto- 
mua cleavage, as, indeed, has been partly done, we shall find 
the most dissimilar minerals placed together in one order, 
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altboagh »otne of its groups, as, for example, the micas, ex- 
hi1»t, along with similar cleavags, a similu-ity of the mass. 
It is unnecessary to explain, that a classification founded on 
the cri/ataHographic indicatiom of the cleavage plaoea, woald 
coincide with an arrangement founded on crystallographic 
SystemB, and would have just as little physiographical value. 

It therefore results, ft^)m what has been said, that it is the 
foTvUett mattet, or, that it is the mattes mithout reference to the 
form, which must in reality form the immediate object of 
every general arrangement of mineral species. Hence we 
mast entirely ^e up the morphological and morpholo^cal- 
physical properties, and thus gun the great advantage, that 
all the varieties of a species, the perfectly crjrBtallized, as well 
aa the crystalline, the isolated fiilly developed individual, as 
well as massive and compact a^regates, will receive 
eqvfU conBideration. This feature ^ves rise to a striking 
distinction between inorganic and organic nature, for, in the 
latter, classification is, and must be, founded on the resem- 
blance of the morphological habitue. 

If, however, the inorganic mass, tviAoiU reference to its 
form, is td be regarded as the true principal object in the 
lyatematic arrangement of mineral species ; and if, accord- 
ingly, morphological properties, and the physical properties 
directiy connected with them, can only in certfun cases throw 
into the scale an accessory, and, so to speak, a superfluous 
weight, it is self-evident, that, in the determination of phy- 
siographical resemblance, it is only certain phj/ticai proper- 
tiet, and the chemieai proper liet represented by chemical con- 
^tution, which can receive consideration. 

We must above all assign a great degree of importance 
to thedistinction of the metallic habittu, for its characters can 
he recognised at the first glance. Opacity, metallic colour, 
and metallic lustre, the three characters whose union pro- 
duces that appearance which we designate by the expression 
" metallic habitus," can he perceived and recognised with 
equal certainty in the smallest particle, and in the largest 
mass of a mineral ; so that we can instantaneously determine 
wiUi great confidence whether a mineral possesses the 
metallic habitus or not. Now, as the presence or absenoo 
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of the metallic habitus stands in intim&tfi coonecUon with 
the whole nature of the mineral Bpectes, the greatest care 
mnst be t«ken in the Nrangemetit of mineral spedes, that 
metallic and non-metallic species should not be promiscuously 
mixed together. Hence, tf it should f^pear most proper to 
assign to the native metals, as the true representatives of 
the mineral kingdom, a place in the middle of the whole 
series, then those mineral species which are provided with 
a metallic habitus, without being simple metals, must 
naturally be placed immediately be/ore and after the metals. 

With reference to the coUntr of imneraU, H has already 
been included as one' of the characters of the metallic habitus. 
' Wi^L respect, however, to non-metallic minerals, it is not bo 
much the quality or particular nature of the colour, as the 
general distinction of the coloured and tinned condition* which 
is to be attended to ; because there are many mineral spedes 
which, agreeing also in their other properties, exhibit in com- 
mon the character of beli^ coloured, i. e., of possessing a 
colour essentially inherent in their substance and hence ^t- 
pearing of a like quality in all their varieties ; we have ez- 
anples of this in red lead spar, bine copper, malachite, &c. 
In a mineralogical arrangement, therefore, we must be care- 
ful to keep the coloured non-metallic species as much as pos- 
sible together, and to associate with them only such colour- 
lets (or tinged) species as possess other properties, which 
justify or render necessary such a union. As, moreover, the 
same mineral species exhibit a oolom^d streak, and as the 
very similarity of the colour of their streak and of their mass, 
may be regarded as a criterion of their coloured nature, it is 
also necessary to notice the value of the streak in mineralu- 
gjcal classification. 

In regBid to Itutret its kind or ^alify, no doubt, possesses 
a certain degree of importasbce, in so far as the true metallic 
lustre is a requisite of the metallic habitua, which is so wor- 
thy of attention in classification. Apart irom this consider- 
ation, however, the quality of the lustre is of no essential 
importance, as is rendered evident by the drcumstance, that 

* Sm mj- LtSrbuch der Mtnentlopit, p. 121. 
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not unfrequently crystftlB reflect different kinds of lustre from 
tiieir different fftces, and from the fact, that certain modifi- 
cations of loiitre arise rather from the state of aggpegation 
tfaan from the mass itcielf. tt ia self-evident, that the tnteft- 
tihf of the histre, which is dependent on the nature of the 
Bttrface, is still less deserving of general attention. 

Pellneidfty, which is sasceiptable of so many gradations 
ttmm tivnaparency to opacity, must be taken into considera- 
tion, not accordmg to ito degree, but with reference to its 
being present, beamse tiie opposite of pellncidity, via., eda- 
city, is a cbu«cter of tiie metallic habihu. Hence we must 
avoid, as much as possible, intermixing pellucid and opaque 
minerals ; and exceptions to this rale are only to be admit- 
ted in special cases.* 

Hardneti and tpedfic gravity, two properties which per^ 
fonn BO important a part in the determination of species, 
also deserve proper attention in elaatification. As, however, 
Uiey admit only of quantitative and not of qualitative distinc- 
tions ; as in respect to them, the limilarily of two mineral 
^>ecie8 can only be sought for m the presence of gradationa 
approaching each other very nearly, or at least not at all 
remotely ; and as an absolute determination and comparison 
of such gradations is not afforded to ns, more especially in 
the case of the hardness ; we can only state, generally, that, 
in each gnmp, there mnst not be too strikingly different de- 
grees of hardtaess and too great a variation in the spedfie 
gravity, althongh even here, and, more particnlarly, in re- 
gard to the hardness, there may be special exceptions, when 
there is ^reemeiit in more important properties. Much 
greater attention is due to specific gravity than to hardness, 
becaoB? tiie nneertt^nties connected with the former, are 
fewer in number and smaller in amount, and becatise its 



* CfmaeabtA wiltt tlik p^t, Ae oocnnsitee of vbrt ii tetmed tte 
•plintet^ fracture u a chuacter denrving of Attention, beoaon it ai- 
w^s indieatei to u th« pi«snce of pellDoidity, evea whta the latter i* 
only perceptible as a feeble, truuluceocy in tlie thinnMt splinters. Opaque 
minerala never admit of our reeeffnitini/ the iplinter; feorcture, even 
though it should Actually be ^esent. 
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greater differences stand in intimate connection with the im- 
portant distinction of heavy and light metals. 

Tenaeitg and the quality of the coherence are certainly pro- 
perties which belong to the very essence of the masses. As, 
however, the differences in regard to these properUes are 
distributed in very unequal proportions throughout the spetuea 
of minerals ; an malleability and even sectility are rare, in com- 
parison with the very predominating brittleneas; and as, more- 
over, the determination of these properties is more or less 
dependent on the state of aggregation of the mineral ; the 
importance of these characters for classification is diminish- 
ed, without, however, being entirely neutralized. 

Magnetism, i. e., thepowerof acl^ngonthe magnetic needle, 
is a singular character, but occurs in too few species to ad- 
mit of its being employed in clasufication. The same may 
be said of the electrical phenomena of minerals, although the 
conducting power, at least, is not altogetiier to be r^ected. 

The chemical properties, and particularly the chemical 
constitution rf mineral species, muat occupy a very promi- 
nent position in a classilication which has for its object essen- 
tially the formless masses. They represent the very material 
itself; that Bubstratum which forms the basis of all mor^ 
pholojpcal and physical phenomena, and which ia scientifically 
expressed by the formula of chemical constitution. How 
would it then be possible to produce an arrangement of 
mioeralB consonant with nature, without especial regard 
being paid to this foundation of their very being, this really 
causal portion of their whole pfaenomemi 1 If we test some 
of oar mineral systems founded nominally on mere estemal 
characters, we soon arrive atthe conviction, that many of their 
groups have been formed only by means of an involuntary 
consideration of the results of chemical analysis ; while some 
of the other groups in which this was not the case, and in 
whose formation every exertion has actually been made to re- 
nounce all chemical reminiscences, the most strange and un- 
natural anions are presented. 

It has always been my conviction that mineralogy rolw 
itself of its most beautiful and interesting portion, and tliat 
it of itself obtrudes a testimonium paupertalia which it ought 
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to disdain, when, mistaking entirely its actual positioa aa a 
branch of natural history, and, dazzled by tbe phantom of a 
supposed higher independent rank, it does homage to the old 
oryctognostical prejudice, that assistance is to he derived from 
external characters alone ; as if all the properties had not 
their fouDdation in the nalute of the minerals ; and as if some 
of them, like garments, helonged to their exterior, and others 
to their essential conatitation. Neither the variety of names 
of the sciences, by whose asBistanoe we recognise and deter- 
mine the properties, nor the greater or less delicacy of the 
procedure required, ndr the distinction whether we must 
merely scratch, file, split, and break the mineral, or also 
heat, iiise, and dissolve it, can justify ns in having exclusive 
regard ta certain properties, while others of the highest im- 
portance are neglected. This holds good in the classification of 
minerals, as well as in the determination of species, and hence 
we believe that chemical composition mnst he hrou^t pro- 
minently forward, as one of the essential guides in every 
arrangement 

We should, however, never forget, that the idea of re- 
aembiance must remain as the fundamental principle of our 
arrangement, in whalever properties we may have to seek 
for this resemblance. We ahalt thus avoid the objections 
with which we mnst charge those mineral systems where 
identiiy of compoMition is the leading idea, and where the 
minerals are arranged either according to the series of the 
electro-positive, or according to the series of the electro- 
negative elements. How little, in all cases, resemblance is 
founded on identity of composition, is rendered so distinctly 
apparent by the allotropy {aliotropie) of the elements them- 
selves, and by the dissimilarity of their isomeric combina- 
tions, that all proofs of the assertion would be qnite su- 
perfluous. Diamond and coal are in reality two entirely 
different bodies, notwithstanding the identity of their com- 
position ; and tbe same holds good in the case of calcareous 
spar and arragonite, in that of rutile and Brookite, and with 
regard to many other examples of aliotropie elements, and 
isomeric combinations. Hence, composition alone by no means 
produces similarity or disBiniilaritv, and the final result of 
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chemical iaTeatigation may prore to ub a perfect identify, 
where the entire morphological and physical properties 
trreuBtibly detnand the recogoitioa ctf the most decided 
divertittf. 

A claBei&catitm founded on identity of composition, un- 
doubtedly approaches its object much more nearly when the 
arrangement is baaed on the eUetra-ntffative elements, thiui 
when it is founded cm the electro-poeitive, because the former 
haTe generally a mnch more decided influence on the intenuJ 
nature and external physiognomy of the combinationH than 
tiie latter. This method, however, is also so unBatis&ctory 
in its results, that we are necessarily induced to consider 
chemical resemblance ftvm a SMnewhat different and more 
general point of view, constant regard being paid to the 
physical resemblance of the maae. 

It is obvious that we muBt, in the first place, place apart and 
arrange as much as possible together, all the element* tMem- 
telvei which are presented to ns as &ee products of nature in 
the mineral kingdom ; for it is, indeed, the elementan/ eondi- 
Hon which gives rise to their general chewucai resemblance. 
These elements, however, have partly a metallic and partly a 
»0N>metallic hahiliu, and hence require to be arranged in dif- 
ferent regions of the mineral kingdom. The metals claim the 
centre of the whole series ; while the non-metallic elements, 
such as carbon and sulphur, must be plaoed elsewhere. Some 
metallic combinations must be placed close to the meti^ 
and must, therefore, bo arranged along with them in a pn^er 
manner. 

The natural metallic oxides and some of their eombinatu»)B 
are In part provided with the metallic kafrihu ; they have a 
considerable specific gravity, are generally oolonred sub- 
stances, and must accordingly be placed neu- the metals ; 
we assign them a place before the latter, and thus, proceed- 
ing backwards, we obtain a point of junction for many of 
thosecombinatiDns, partaking of the nature of salts, in which 
the same metallic oxides occur as bases, or at least, kk fre- 
quently substituted for other isomorphous bases. On the 
other side of the metala, wa place the sulphur, tellorinm, 
arsenic, and selenium combinationii, which may be grouped 
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tc^Uier in three very natural orders, viz., glances, pyrites, 
and blendes. 

In regard to all cottMnatioru partaking of Ute nature oftalti 
(with the exception of what are termed sulphur-salts, and 
tiie like), tiie distinction of Keartf and l^kt metals and 
tiieir oxides seems to be of the hi^est importance, as has been 
fwsknowledged by Haay and Beudant, and more prominently 
brought forward by Gmelin. We must, more particularly, 
make this distinction available in regard to the silicates and 
the other salts containing oxygen, in so far as we must divide 
"theae, according to this difference of their bases, into metaWe 
and mm'inelallie silicates and salts. Double salts, with bases 
of both kinds, or those salts in which the oxides of the Hgbt 
melals are frequently, and in a great measure, replaced by 
oxides of the heavy metala, may be considered as ang>koterie 
aalts. 

The silicates, and the aluminntes whioh approsch them so 
nearly, are distingnished in so remarkable a manner from all 
the other combinations of the mineral kingdom partaking of 
the nature of salts,, that they must necessarily be arranged 
in a teparate group. 

The distinction of the hjfdroHt and anAydroiu condition, 
must be particulariy attended to in classification, not only 
because it can be ascertained by a very simple experiment, 
but also, becaase, in most cases, it is intimately connected 
with the whole Aa&itue, and with the mode of formation of 
the mineral. 

Guided by these and similar principles, I submit to the in- 
dulgent criticism of mineralogists and chemists, the follow- 
ing attempt to arrange the mineral kingdom in seri^. As this 
arrangement is neither based solely on chemical, nor solely 
on physical, properties, but on both kinds of properties taken 
togeAer, it must naturally happen, that sometimes the one 
set of properties, and sometimes the other, must reoeive a 
predominant degree of attention, according as the physical 
habitus or the chemical constitution may seem to possess 
greater weight in the determination. 

The importance assigned to solubility in water, by found- 
ing on that character alone two separate classes, will not bo 
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much approved of by chemists, but is scarcely to be avoided 
in a physiographical point of view, because, without employ- 
ing this character, the placing of vinous species (such as 
sassoline, the nitrates, &c.)< would have given rise to great 
difficulties. Besides, as the chemical examination of minerals 
always begins with the determination of their solubility or 
iasolability in water ; we have, at least, a pnustical argument 
for retiuning the HydroUtes, a claas which, it must be con- 
fessed, cannot in other respects be altogether vindicated. 

It has been necessary to designate the greater sub-divisions 
by particular names, in order that they may be expressed 
with facility and brevity. The selection of these names was 
attended with no small difficulty. I have borrowed some of 
them from Glocker, and I place no value on the other names 
proposed ; bat, on the contrary, I am desirous that other and 
better designations should be suggested. 

8TBTRHATIC AKRAHGEMEHT OF MINERAL 8PECIB!}. 

Oeneral Syitopti*. 
CUh I. Oside of Hydrogen. 
... ILH,d„U..». {H^, 

... III. ChalcohydroUtei, 



rV. Cb&lcohmloidei, 



Ankvdroaa, 

Hf<U<nu. 

HjdiDiu, 

Anhfdrout. 



. vi.o™a»., {SJ^-;, 



..VIII. CluUaolihiB, 

.. UC. Metallic Oxides, 



r Hydro 
lAnhydroui 
FHydroui, 
1 Anhydrouii 



.. X. HeUU. 

.. XI. O&lenoidea or Glancaa. 

.. XII. FTritoidei or PTritoi. 

,. XIII. Cbmabaritei or filendsi, 

,. XIV. ThioEtM. 

.. XV. AnthracidM. 

.. XVI, Aipbftltidei. 
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SyHoptit of the Upcciei arranged according to the Ciatiei and lAeir 

ndmrdinate divitiont. 

CLASS 1. OXIDE OF H YD ROQEN.— Water ud ice ve euch pecu. 

liar nninben of the mineral kingdom, tbat they miut neceBsULl}r be 

■epanted firom aH other minenla, and be placed in an independent clau. 

Water. Ice. 

CLASS II. HYDROLITBS.— Adds, oxjrgen-aalta and baloide- 

•■Ito with carUy or alkaline baaea, which are either wholly, or in a great 

meaaare, soluble in water, and henoe impart a distinct taste to the tongue. 

Ordcb I. Htdsods IlTDnoLiTiB. — SaMoIine (Boracic acid), Tinkal 

(Borax), Trona, Urao, Natron, QIauber salt, Mascagnine, Ammonia- 

alnm, Potaah-ahim, Soda-alam, Uiur-ialt, Epsom-Bait, Polfhalite, Lime- 

nltpetze. 

Obdhb n. Ajthtdrous Htdkolitks. — PotasbrBaJtpetre, Soda^salt- 
petie, Sal-ammoniao, Rock.solt, Sulphate of potash, Thenardite, OUu- 
berita. 

CLASS in. CHALCOHYDEOLITES.— Acids, oxygen salts and 
haloide-ralti with melalUe radicals of the bases or acids, which are wholly, 
or in a great inensuie, soluble in water, Mid impart a distinct taste to the 
tongne. 
Order L Ajthtdbous CHALCD&TDBOi.i!rss. — Arsen ions acid. 
Order n. Hydrous Chaloohtdrolitsb. — Coquimbito, Basic 
■nlphata of iron, Botryogene, IroD-Titriol, CoppeT'Titiiol, Cobalt--Titriol, 
Zinc-Titriot. 

CLASS IV. CHALCOUALOISES.— Insoluble in water, for the molt 
part coloured, and chiefly partaking of a saline habilut ; in chemioal con- 
slitalion they present tfaemielTeB as oxygen salts and haloide salts with 
mtbillie radicals of the preTuling hoses or odds (or also of both) ; but all 
dlicatea and alnininates, and all titanic acid and tantoUc acid combina- 
tions, are excepted. 

OkDKB I. HTDBODB CHALCOBALOIDJCa, 



Zinc- Bloom 


Cabe-Ore 


Auriohaldte 


Scorodite 


Malachite 
Amre Copper 
Broofaantite 


ISJSl'- 


Oriineiteneri 


Tolborthite 


Hetepo»te 


Atacamite 


HuiauUte 


Ubethenite 


Cacoxene 






Ehlito 


Ironunter 


OUrenito 




Bochroite 


Nickel-Bloom 




Cobalt-Bloom 






Copper-Foam 




Copper-Mica 




Cop^-Uranite 


Hydrocerite 


Lime-Uraoite 


Aeure-lead (cupre 



>di!le 
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OrBSK II. AxHZDaODS CHAI.Coai.LOIIIB0. 



Chloride of mercurjr 

Cotannite 

Haodipite* 

Tauqaeliiiite 

Bed iMd-qiar 

Phdoikochroite (Melanoohraite) 



VariMstodk 
(a) WaoK/b^X 



(a) MkM 



ted^epu 



CWbooate of lead (tncludinji 
zinc-lead' apv) 
■ lead-apar 



Tungitste of 

ScbeeUte 

Flno-cerite 

Monasite 

TfTphyline 

Triplite 

ZwieMlite 

Hamrite 



Hedjpbue 
Sulpliate of lead 



Laoaikite 



MeNtin 



eNtine Bpar. 



CLASS V. LITHOHALOIDES.— loMluble in wator, for Uie mort 
part oolouileH, and chteflj of a habiUit partaking of the nature of mH* ; 
in th^ clemical constitution, ewentiall]' oxygen aalta and halmde saltg, 
witt lun-metallic radical* of the predominating base, acid, or both ; but 
still with the exception of all lilicates and Rlumlnates, and all oombiiia^ 
tions of titanic and tantalic acids. 

Obdbb I. Ahhtdboub Litbohai.oii>bb. 



ralfapofA 




Boracite 


Magnedte 




Rhodiute 


Ankerite 




CiyoUte 








Gnrhoflan 
Kownapar 




Apatite 
Wagnerite 




Amblygonite 


pluinbo-oalwl*) 










Phosphate of Yttria 


StroBtiajtite 




Celestine 


Witherite 




Baryto-celestiBe 


Aktonite 




Heavy spar 


Baryto-oaloite 




Aohydrito 


Obdbb II. 


Htobodi Lithobaloidbs. 


A^X 




WaveUite 




Pegaoite 


Alnminite 




Lainlita 


Hydro -magnesite 




Calaite 






Variw^te 


Hydroboracite 






■ Th« mendlpito ni(ht prababl; be m 


or* oomeU; placed anxag tlM imMU* 


nidet. 




X'.oo'jic 
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GLASS VI. 0E0LITE8.— So callad, becsnw moit of the minenb of 
m tndj ■foDj natniB, Mid oompoMd of tarOxy elemmta, belong to thU 
divuion. ffilieatef &nd alunuostM, whose predoniinftting ba w i an 
ewtha And alUie* ; abo liUek, alumina, and the other awt)M>* 

Oxon I. Htdkous Gbolitxb. 
A> Cfftialliitt Stib*tatK(i. 



Gibfaute 




Diupore 


Tbotnionite 
FwtoUte 


Bnidte 




Nemidite 


Natrolite (Soda-IMM^) 




MMoUtt 


PicTonnine 


Lehuntita 


PyralloUte (?) 


HuTOotome 


NenroUte 


(b) Bcu^HumotiMM 


ZanthophrUHs 
Seyberfte 


ter 


RoMlhue 


Omelinito 


WsrtUte 


FhacoUte 


Okenite 


Olotbtlite 


Luimonite 


Atulcime (and cnboite) 




Ittnerito 


Stilbite 
Deamine 


EdingtonHe 
6teUi% 




Datolite 


AedsUbmto 


Fiebmte 


D. ^fnorpAoui 


iSub^Umca. 






KoUyrite 


Kerolite 




Soaiwtone 


Cimolite (including T&p/erthon) 


BetUlite 


mpeatone 




KAoliu 


Aphrodite 


Halk>7Bite 


4Mebt«i» 


Oummite 


AnlmatoUte 


8ebr<>tterite 


Onko»ine(?) 


Allophane 






Tuerite 


S^te 


Bote from Stolpen 


Fitchstoue 


Melopdte 
Halthadte 


Pearlatone 


• If the eortha WBT« to be anil«d in > 


wpuate elan, Um Utter would iDcInde 



total timnqxiriUoa of tbe ordan aC the cIbn QeolttM, and of Uh two foUowlnf 
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Obdkb II. Akhtdous Oxolitxs. 

Obaiduu) Ampbodetite 

Sphnrulita Anattltttite 

Leacite ChiactoliLe 

Nowftn CouHruita 

Hanjne Eysnite 

Ainn-atona Sillimuiite 

Cttncrinite Rucholzite 

Sodolito Rapbilite 

Nepbelioe (and Ebwlita] Weiuite 

Bumboldtilite Olaumlito 

Oehlenite Bjtawnite 

Heiooito (and Sc^^wlite) SauMurite (?) 

Tabular 6par Nephrite* 

Boltonite Emerald 

^KMlumene Chr7>oberjl 

Fetalito Eurlaw 

AiuffthHe Phenakite 

Labntdtmte Chondro^te 

OlifpolaM Topaz 

Albite or Tetartine Seborlous ti^az 

Rvacolite Zircon 

Qlaaaj Felspar Sapphirioe 

OrtboolaM penolaM 

Porcelain Spar Comndum 



Horearite 
Diptoite 



CLASS VII. AMPHOTEROLITES.— Silicate* and alumioatM, 
whoM baiea are either essen^allj partfy aartkM and alkalies, parks' "utai- 
lie atsubi, or whose tartkg bases are o/im and chi'-fy replaced by iaomor- 
phons metallic osidei. 

ObdEB I. ASBTDBOUS AxrHOTBBOLITBB. 

Dicbroita Titanite 

Eudiotite Epidote 

^inet Babinetonite 

CorjBolite Homuende 

Axioite Au^te 

Tourntaline Acmite 

Helnoe H^penthene 

Garnet Dudl^ 

PTTOpe BroBEite 

VMUTiau Finite 

Oienatite Magnesia-Mica 

laopjre Potesh-Mica 

Gadolinite Lithia-Mica 

Allwlte Talc 

Ortbite Cblorite-Spar 



■nalyiM of RamnifllsbeTR anil ScbaflMutI, the 

■y nesrly. , . 
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ObSKS II. HtDBOUS AHPHOnSOLITIB. 

A. CryttaUhu SubiUmee*. 
V«rnueulite KirwMiite 
P«iinin« Eupbolito 
Ripidolite Krakydolite 
CUorite Moantain-Wood 
Amnute Zeuxite 
OttreUte GinntoUte 
Scbiller-SpU' F^losite 
Aibastiu from ReicIieiiatMn {CkrgwaliTi Pyrorthita 
Serpentina CMhite (in part) 
Anbgorite Thorite (}) 

B. Atntrp^itt Subttanea, 

SonUwalite FiuM 

Uonntain-Soi^ Simttttmrnark 

Demwtine YaUow-Bartb 

PGntbita (and RhodaliU) Glauconita 

Erinita GreeD-Enrth 

PTTargUlite Pivelite 
Bole 

CLASS Vin. CHALCOLITES.— SiUoatat mnd alnmiti»t«*, vhoM 
predominating baiai are auentiBlIjr owtafiw atida ; also wme comUna- 
tknu of tftotalic tud titanic acidi. 

Okdbb I. HTDBona Cbaloolitbb. 

A. Amorphmu mhttanctt. 
Wolcbonikoite IHngoita 



Coppei^Chaeti 




Chloropal 
Pea-Ow 
Anthoudnite 
Thnnlite 


B. 


CryttaUvn 




Ch™write(?) 
PTTomialite 


Dioptau 
Cerite 


Obdbb IL 


AlTHTDBOtrS CHALOOUlBa. 


WiUemite 

Tephioite 
Trooatite 

BtutMmte 




UsTrite 

Knebelite 

Yttrot-Btalit- 

^Mlivnite 

Polymignite 

FerguMnite 

Pyrochlore 
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CLASS IX. METALLIC OXIDES.— Oxide* of heavy metaU, and 
mch coinbm»tiim« of tiiem as do aot poness a salt-like habiitu. 

OKSBB 1. HTDSOrS HXTA.Lt.tC OXIDBS. 

Needle In>n-ore Varvicite 

Lepidokrokite Fulomelaoe 

StilpnotideTite Cupreous Manganete 

Bog iTOD-ore Black Cobalt-ochre (Absalane) 

Brown iTon-are Copper-BIaok 

Wad NeAicchite 

Qroroilite Uran-ochis 

Muiganite Antimony-oebTC. 

OBDW II AHHTDBODS H«!1.LLIC OzTDxa. 

Ktmuth -ochre Btrtile 

MoWbdei»-odm Tin-oie 

Wolfram-ochi* Wolfram 

Oxide of ADtimoa7 Tantalite 

QUuu HMumannite 

Minium Bnuinito 

SeAwerbUiatt PjTolnsite 

Uniiium Pitc&>or» Bed Iron -ore 

Red Zinc-ore Titanic Iron-oie 

Red CoppeiM>Te Franklinite 

K-ookite Chroaiate of Iran 

Anatuo Magnetic In»-ore. 

CLASS X. METALa— Natin metala, and some of tbeir 
conbiDationi. 



(a^Tenertrial 

(b) Meteoric Meronrj 

Iran-Platina Amalgam (3 ipeciei) 

Platdna SilTer 

Platina-Iridium Antimonial Silver 

Iridium Antimonv 

Oemiridium (S ipedu) Antinumwl Artenic 

Falladinnk Anealc 

G<4d TeUoriom 
Copper 

CLASS XI. QALENOIDBS (GUnce*).— Sulpknreta, h 
telluriurets of metala, clueflf of a grey and black, raralif of a wUle and 
pinchbeck-brown colour, and of a non-metallic habitm ; malleable or 
sectile; hardnou mmAw tiiat rf eahveoua epor. 

A. Tdlurima OUawet. 
Tellnric Silver Telltuic Binuutli 

Orapbio TeQaiinm (and Wtimri) TeDnric Lead 
Fitted Tellurium 

B. StUmmH OtanMi, 
Beleniuret of Mercury Eukairite 

Seleniimt of Silver Seleniuret of Copper and Lead 

Seleniuret of Copper Seleniuret of lAad 
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C. Sm^Amt OLuica, 




Leftd-GlaocA 

Gookronite 

Boulangerite 

BmbrrSit* 


Zinkenite 
Junesonito 
Fwlhw-Ore 

AntiaioBy-<flaiice 








Motybdena-OluUM. 






fiiimntb-GIuio* 
Copper-BiMButli 


Kimath-Savw-QUnc* 




(d) OwfawiBj, cAi«;^ saw. 


Eu^ne Oknce Copper BilTer-Olaace 



(e) Cvafennin^ Copper, 
Copper- QUnce Aatimoajr-Copper-OUiiM 

Coppar-AiitiiB<nif-OUtte« 

CLASS Xir. PYRITOIDES (PYBITB8). -Sulphurets and aneniiueU 
of meUls ; chieflj of a yellow, white, <w red, nrely of a gte; or bUok 
ooloor; and of a metallic AoUhu; taittl«; IwrdiieM fbr tbe most part 
greater than that of ealcaieouB ipat, and xetttiiBg &at of feUpar. 







W,i«,mif^^ 






FaUtn 

Tennajitite 
Coppo-Blm* 










TrnVjiite*. 






Mwietio PTTite. 






PyiitM) Km) 

Pjiite,) doWl Pjrite.) 



.vCoogIc 
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V. Ctmtaining Nicttl. 
Haartia Placodine 

Iran Nickfll-^riteB Biirautii Nickel-Pnites 

Grey Niclel-Pyritos Anfimony Nickel-PTritei 

Red Nidtel-PjTtteH Nickel-Aatimoujr 

CLASS XIII. CINNABABITES, (Blendes.)— SulpburaU of tnetolj 
of a n«n-meta]lic, or only imt-metftllie, AaMhu ; pellacid, (with exception 
of manguiete blende) ; &om adamantine to peorlj luitre ; sectdle oraligbHy 
brittle ; bardneM reaching that of fluor-ipar ; speufic graTity above 3*4. 

ManganeM- Blende Hiaigyrite 

Zino-Bleode Antimonj BilTer-Bleade 

Voltzine AiMnic Silver-Blende 

Gadminm-filende (Qreenockite) Mercury-Blende 

Antamonj-filande Ked Anenie-Blenda 

Fire-Blende Yellow Anenio-BUnde 

GLASS XIV, THIOLITES.— Nearly tbeune may be Mid of tntphnr 
a* of water; it is of m peculiar a nature, that it can Kanely be airanged 
in any of the other rlnmen 

BulfduiT Beleninm-Solphnr 

CLASS XV. ANTHRACIDES.— Id part crystalline and of inorganio 
origin, and in part phytogenio, i,t, conaiiting of vegetable matter more 
or leM decomposed and mineraliied. 

(a) Mintral SubltatKtr, 
Diamond, Qiapliite 



(i) PkytPge^ 






Brown Coid 


Black Coal 






Amber 




Mineral (»1 


Hatcbetine* 


Elaterite 


Idrialine 




Mellite 


Retinite 


Chwlite 


Ozokerite 





* From lieanhard aod Broon's Jah-bueli fiir Mtntralogit i:e, 1S44, Haft 6. 
p. Stl. 



iti.rM.:, Google 



( « ) 



Jfofe OH the Vt^oritatitm of Mercury. By JOHK Davt, M.D., 
FJt.S., &c. Communicated by the Author. 

That mercury, at the ordinary temperature of the atmo- 
Bphere, like water, is capable of existing in the Btat« of va- 
pour, is, I believe, now admitted. A fact has lately come 
under my obserration, Trhicb, as an additional proof of this 
property of the metal, may, periiaps, be deserving of record. 

In a press, ft^m which light was excluded, and within 
which there was very little circulation of mr, a pneumatic 
mercurial trough was kept, holding about 30 lbs. of quick- 
silver, and aleo a bottle of iodine, closed, but not carefully, 
with a glass stopper. The trough stood on an under shelf, 
the bottle on an upper one, one over the other, about two 
feet apart After about two months that they had remained 
undisturbed, at a temperature ranging between 60° and 55°, 
having occasion to use the iodine, my attention was arrested 
by an e£9orescence, as it were, of a brilliant red colour, coq< 
sisting of minute crystals deposited on the upper rim of the 
neck of the bottle, not on its under, and on the stopple above, 
most abundant on the rim close to the stopper, gradually 
diminishing towM*ds its top. 

The red crystallinfl matter examined, was found to be bin- 
iodide of mercury ; and as such, it is, of course, a proof that 
the metal, as before said, is capable of passing into the state 
of vapour at a comparatively low temperature. I did not 
attempt to determine the quantity of the iodide formed ; &om 
its appearance, it may be conjectured to have been at l^ast 
ene-tentii of a grun. 

It may be well for those who work much with mercury 
to keep in mind this property, and guard against it, by car- 
rying on their processes in well ventilated rooms. 

Tbs Oaks, Amblbbidi, 
JfoyS. 184S. 
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Ejeaminalion of /Ae Viewt adopted bi/ Liebig on tke Nutrition of 
Plant*. By WII4LIAH Sellgk, MJ)., one of the Vice- 
PreHidents of the Botanical Society of Edinburgh. Com- 
municated by tbe Anthor.* 

The onward career of analysis, irom mineraj natore to ttte 
Btody of organic bodies, has nearly broken down the barrier 
between Chemistry and Vegetable Physiology. The publica* 
tion of Liebig's work " On the Chemistry of Agriculture and 
FhyBiology.'* maries an era of surpassing import in Cbemic^ 
Science, as well as in the Fhfloflopfay of Plants. It is not to 
any onexpected novelty in its facta or principles that that 
work owes its excellence. It is beeaase it discloses, in one 
nnbroken view, the growing evidence of the unity of the 
operatJooB of Nature, — ^becanse it seta the mind at ease with 
itself on many matters difficult of belief — because it affords 
tiie testimony of a competent judge, one of the acknowle^ed 
masters in tlte great art of interpreting Nature, to the re- 
ality of many unlooked for links between separate provinces 
in ^e economy of the natural world — and because it thereby 
prepares na patiently to contemplate relations, which, at first 
sight, seem too remote from the ordinary line of our thoughts 
to come wittiin tiie compass of the human faculties, and even 
too daring to obtain our unqualified faith. . 

But Liebig's work is not a treatise whose object is to re- 
solve points of difficulty in the economy of plants. It is 
rather an i^peal in behalf of the tmst-woTthiness of certain 
great principles of investigation, the value of which in ^lid-^ 
ing the onward progress of physiology has been toe little 
recognised in past times. His views turn on pivUcHlar 
methods of inquiry as uecesaarily leading to the truth j while 
it may be feared that his propositions occasionally partalra 
of the character of assumptions made to illustrate the appU- 
oation of his print^les, ratiier than of inferences, in the 
exactness of which an implicit reliance cui be placed. 

My otgect at present is to examine the views adqtted by 

* Kead to tM Soctbty «t IBfii Stbtnmj IMB. 
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Liebig on the nutritioo of vegetablea, for tli« purpose of de- 
termtniDg how far these are just, and witb what limitations 
tliey require to be received. 

The following propositions represent the spirit of the 
f^inions on T^cfa I wish to comment. 

Itt, That the food of plants is strictly of a mineral or in- 
(urgaaic nafatfe. 

2d, That ammonia, carbonic acid, and water impregnated 
with a few saline matierB, are the sole alimwots of plants. 

3i^ lliat the organic matter of soils must pass ^to the 
mineral state, namely, into water wiUi a si^e impregnation, 
aai4N>ai« acid and ammonia, before it can li^come (^serrieat 
to tbe uses of vegetation. 

4M, That the saline matters and the like, which form th^ 
ashes of plants, are, without exception, taken np from (he 
atdl, and are, in no respect, the product of vegetation, a§ 
wi^ taught in the beginning of the present century. 

Thus the maxims adopted by Liebig on the nutrition of 
plants are of a negative character ; for, if it can be shewn 
that tba doctrine of the nutriticoi of plants by organic com- 
pounds in the soil is onfonnded, then the truth of Liebig's 
grand axitno, as to the mineral nature of the food of plants, is 
established at once. 

There 9X6 two groups of opinions to which those of Liebig 
stand in a negative relation, namely, those which represent 
the food of plants as solely or principally of ^n orgasic kind, 
and those again which admit the food to be inorganic in the 
main, yet available for nutrition only when certain azotised 
mattersof an orgaoie nature, derived from the soil, are present. 

It is the first of these two groups of (f>inions only, that 
stands opposed in particular to idiat Leibig inculcates, and 
.to this I propose to address myself i^tefly ; for, unless all 
opttuons of this stamp be overihrown, it is impossible to sab- 
Mtibe to his doctrine. 

If the food of plants be solely organic substance, tiien 
there most have be^n originally (of at least at one time*) in 

* To aHDiBe ^ut Miil wu formed from the atnuwpluDe in tlie ooutw 
«f time, by fbo gndoal rise of tlia veitetabk kiiigA)^ iMold ba tolMig Ae 
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the soil a store of organic matter adequate to the develops 
ment of the snbBtance of all plants und aDimals, aa well as to 
the repair of tJie amiiial waste in both organic kingdoms, 
from their rise down to the period of their final extinction. 
By tke annnal waste of organic substance, in both kingdoma, 
IB to be understood the amount which passes into the mineral 
or inorganic state, without having acted as nourishment to 
plants. 

The animal kingdom ii dependent excluaivel; on the organic 
matter of the vegetable kingdom for ita support. HJence, it 
follows, that, by the hypothesis opposed to Liebig's, both 
M-ganized kingdoms must be maintained at the expense of the 
organic matter of the soil. There are only two condititHW 
nnder which this is possible ; either that there is no material 
waste of organic matter in nature ; or, what is the same t^ing, 
no conversion of it to any great extent into mineral sabstanoe, 
but, on the contrary, a continual circulation of organic matter, 
ever changing, but still preserring its organic character, from 
tlie soil to the fabric of plants, and from plants to anhnala, 
and BO back, without actual loss of organic form, to the soil ; 
or if there be necessarily much waste, that, after tiie original 
production of the two organised kingdoms to much the same 
extent to whidi they now exist, there was left in the soil a 
qnanrtit^ of organic matter adequate to supply the annnal 
waste from the beginning of the present system ctf things 
downwards, and in all time to come, till the extinction of tlie 
existing races of organised beings and liring organisms. 

But tiie waste of oi^anic matter is undeniably very great 
over ihe surftice of the earth. It would require a separate 
dissertation to explain all the various modes in which organic 
matter is unoeasin^y rsdnced to the mineral state. 

In the nnglfl function of re^iration, each matnmal eon- 

qneatlo^, the meritp of nbivh an under oonudaratioD. The quMtion, 
then, a* to the foniutiaii of soil nuut, like the origia of orgaaic apecies, 
be regarded as belonging not to the laws of nature, but to the origini of 
tliingt, and, therefore, forbidden in inductive science. What in this in- 
qmry is cAlIed the beginning of the present s;r'si«rn of tbings, most, con- 
■eqneutly, ba oonridoMd as a atate ooteaaeidiaUy Wktiag tma fiwt of 
the Mtrth's suriaoe at prca^t 
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siimea annnall; much more than its own weight of carbon, 
which is but one of the constituente of organic matter, 
^KrdB Gonsnme more, tiie less perfect anunolB consume less. 
Hence it cannot be an over-estimate to asaome, that* on an 
average, every living creature annually destroys in respiro- 
tioD aiaae, ite own weight of the carbon of orgauio com- 
pounds. In insects, the CMtsumption of oxygen, which is a 
near measure of the carbonic aoid thrown out in respiration, 
is as great compared with their weight as in mammftln ; aud 
the quantity destn^ed by mammals, in proportion to their 
weight, is nearly the mean between tite greater amount con- 
Huned by birds, and the less amount required for the reapira- 

. tion of cold-blooded animals in general. The Direction of 
Berzeliufl, that the carbon consumed in respiration is over- 
TSited, because it is more than eqaal to the whole carbon in 
tiie aveiBge amount of food, plainly involves an over-estimate 
of ihe average proportion of water, uid an tinder-estimate of 
the average proportion of carbon, in the diet of men ; he makes 
the water three-fourths of the weij^t, and the carbon one-half 
of the remainder, which is true of only a few articles of food. 
A second great source of the converuon of organic matter 
into carbonic acid is the burning of wood in firm, of lamp-oil, 
of tallow and wax in candles, of cotton bmA rushes for wicks, 

. and of other such vegetable and animal substances in domestic 
life. Thus the meanst^keeptnghimself warm.of ookinghis 
victoals, and of su^tplyiog himself with h^tt in the absence of 
the son, — GouveDiences not voluntarilgr dtspenied with by imy 
iwyvidoal of the millions of the honao race-»i4Qvolve a daily 
oonsnmption of much organic matter all over the globe, ex- 
cept in ihe few localities' in wbieb a supply of heaA and light, 

. in the sh^ie of coal, is afibrded irOmiUM organtc remains of 
a fonoer world. Of the qiiantitp ofwood d^tn^ed in com- 
mon fires, one may judge from the fact, that Great Britain, 
eontaining less than a fH^teth paH of mankind, at a moderate 

. calculation, consumes annually, besides peat and wood, 
30,000,000 of tons of coal, 17,000,000 of which are reckoned 

. to be for mere domestic use. Accidental conflagrations, and 
the too frequeat ravage of war, in houses, ships, forests, 
and t^e like, swell the amount of waste by fire. A candle 
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which lastB for an evening, destroyB between 1 and 2 onncM 
of carbon. Hence, in the 250,000,000 of familieB which make 
up the great family of the human race, the nightly consump- 
tion of tallow, oil, or the like, mnst amount to many millions 
of pounds. 

Some crops are raised to be burned ; so that the whol«, 
'or nearly the whole, luinual prodnce would be bo much loss 
to the organic matter of the general soil. Of this kind are 
tobacco, kelp, and barilla. 

In the process of fermentation, by which wine, beet-, 
spirits, and Tinegar, are produced, a large quantity of organic 
matter is reduced to the mineral state, and that withoat de- 
nying the name of orgaaic compounds to the wine, beer, 
alcohol, and vinegar, formed in the mean time. How enor- 
mous, then, must have been the total loss of organic matter 
in this way since tiie time when the secret of converting tbe 
juice of the grape into wine was first discovered. To the 
waste caused in this way should be added that which takes 
place daily by the formation of carbonic acid, in making fer- 
mented bread. 

But the loss by these last sources of destructioD are as 
nothing compared with that which takes place everywhere, 
but particularly in cities, by the complete decompo«tion of 
numerous animal and vegetable substances, the refuse of both 
organic kingdoms, when that refnse fiuls t« be collected and 
aj^Ued to its proper use, as manure to the soil. How little 
of the organic matter conveyed from every great town to the 
adjacent sea or river escapes complete decomposition'! The 
^product of all our fisheries can make but a small redaction 
on the amount of this loss. How much of such organic 
matter is carried away annually from the soil itself by rivers, 
to become inooiporatedwith'the deposits that are ever form- 
ing at tiieir confluence witti tfcesea. 

All the numeions articles of fbmitnre, clothes, and equip- 
ment in general use, composed of linen, woollen, cotton, 
straw, leather, furs, hair, bom, bone, and ivory, by the hy- 
potbesis deiued by liebig, draw tiieir origin exdnsively from 
the organic matter of the soil ; and whatever pairt of tlieae 
undet^l^s complete decompositioo, at fails to return to tiie 

^Cooi^lc 



Dr Seller cm Me Nmtriliom of Plants. 65 

soil withoot ihe loss of its organic character, ivould tw bo 
mucii witbdrawD irtao. tlie origiiutl stock of organic matter, 
provided against the demands of the two living kingdom? f>t 
□atfire donng their coptinuauce. Man; aoch .fwb^tanceB aire 
designedly destroyed, to .9- great extent, to furnish com- 
pounds of cyanogen and lunmonia. Other sources of this 
kind of destruction will readily oaggest tbemBelreB ^ 9very 
one. I will, therefore, content myself with addinj^; one :wore, 
namely, the hourly destruction in the article.of paper; :bi^ 
little of the miles of p^>er daily manufactured in tV UnHfid 
Kingdom returns to the soil undecompoaed ! 

Thus, on the hypothesis of organic matter being the sole 
foo4 of plants, there must b^ve been from these an|l other 
sources of transformation an enormous anftual diminutiqn 
of {he quantity of organic substances in the soil ever since 
the -commencement of the present system of things ; and it 
follows irresistibly that the two living kingdoms of nature 
could endure no longer than while the primitive store should 
withstand this annual demaad upon it. Hepce, If the truth 
of this hypothesis could be estahUshed, we should have a 
principle, the application of which, as soon as some preci- 
sion can be imparted to the datoi would bring out the exact 
period ,aft^> which the present system of organic nature m^st 
cease to exist. On the contrary, if liebig's idea of the food 
of pluits being exclusively mineral, can be realised, it fol- 
lows, that, whatever destructive accidents the two kit^oms 
maybe liable to in the course of tJme,;they'bave,.in;their 
own eccmomy, ample provision for an unlimited duration.* 

* Since the abgve communiciitioii was read, the traoBlatioD of MQl- 
der'* Chemistrj of Vegetable and Animal Fhyuology, from tli6 original 
l>utch, bj' Dr Framlterg, ha« appeared. Id this worfc HQldet predlcti 
tteeilitietionoftheMtiroalldngdABiaAaratani of jenn, owing to the 
p^coDoiu effect of qtrbonio acid •eownnlatMl &rter is tbfi air by .an in- 
oruM of ammal mpiratiaa tiwn it is dequnpoied bj plants. I^eforgets 
here, that men and other animala cannot iDorease futer than the meaai 
of nutenance are rapplied bj the vegetable kingdom, and that, acci^- 
ing to fail own viewi, this vegetable snitenanoe cannot anf^ent wMiout 
a ooRAipMidiof reiBoral of carbonic add from the atmosphere. The 
abtindane»«f tbe sropBrHiMd fbT'fot>d<mustcaiapan(ate-for their imaU 
bulk, at compared with tbe prietine £sn«t« at tbeearth'amurfan; and. 
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Our next stop ia to exsmtoe what IdodB of data exist for a 
calculation of the present wnoHUt of organic matter, or, for 
greater simpUcitf, of the present amount of carbon, in tiie 
organic componDdB of the soil of the earth, to set againat the 
annnal demands snpposed to be made apon it. The most 
deroted partisan of the theory of the organic natore of the 
food of plants most regard, I think, the following admission 
as even extravagantly favourable to his opinion. Notwith- 
standing the immense traots of our planet covered by the 
ocean, inland seas, lakes, rivers, suidy deserts, rocks, i<ocky 
monntaitu, and the eternal snowa of Alpine and the Polar 
regions, I assome one-fifth of its surface to be covered whh 
soil to the depth of one foot ; one-tenth, or ten per cent, of 
this soil to be organic matter, and three-fifths of this organic 
matter to be carbon. On theae data, taken in round numbers, 
I find there woold be nearly three billions and a half of tons 
of carbon in the organic Compounds of the soil of such a por- 
tion of the earth's surface. 

This limit the quantity of aoil cannot possibly exceed ; and 
it would probably bring us nearer the truth to make the esti- 
mate cS its amount on such data as the tenth part of the 
earth's surface, six inches of depth and one-twentieth, or 
five per cent, of organic matter. If these last data be as- 
somed, the first qiiantity, namely, tiiree billions and a half 
of tons of carbon, will become reduced to one-eighth, or to 
something more than four bnndred thousand millions of tons. 

Between tt>ese two limits the truth, I think, must lie. 

If the first estimate be adopted, the soil would bear an 
annual drain of 600 millions of tons of carbon for nearly aix 
tbotisand years, or for a period equal to that which seems to 
have elapsed since man appeared upon the earth. On the 
second estimate, the soil, at the same rate of consumption, 
woold be completely exhausted of carbon, and, therefore, of 
orguia matter, at the end of 740 years. 

accotding to tbe probable data assumed in the paper, tbe cooTenioD of 
tlie vhole carbon of tbe organic matter of the eoil, and of living planta 
and "'■ni*l" into oarbonle acid, would not mora than double the smaU 
proporijon of that gas eiiiting at prewnt in the atmoapber*, 

„ Google 
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But, it will be asked, does the annoal expenditure Of the 
earbon of oi^anic compoundB liee at present so high a» 600 
mOlionB of tons 1 

If the daily waste of carbon by the human race, in the act 
of respiration alone, be estimated at no more than five ounces 
for each individual, the annual consumptioD will amount to 
one-twelfth part of the above quantity, or to 50 millioDB ot 
tone. 

Domesticated animals, horses, and other beasts of burden, 
dogs, oxen, sheep, hogs, and poultry, as coming to an early 
maturity, consume at least twice this quantity, or 100 mil- 
lions of tons. 

The rest of the animal creation cannot dispense with less 
than the sum of these two quantities, or 150 millioDB of tons. 

And the other numerous sources of waste above mentioned, 
indoding combustion, cannot be over-rated at eib much ag^n, 
or 300 millions of tons — or, in all, 600 millloiiB of tons. All 
the above estimates are designedly under-rated.* 

No doubt the final extinction of the two living kingdoms 
of nature would be somewhat protracted beyond the period 
assigned under either of the above suppositions, because a 
gradual diminution in the sources of expenditure could not 
but at last commeuce, while under the diminution of plants 
and animals successive additions would be made to the soil. 
But it seems probable that an exact calculation would shew 
that all tiie carbon of living plants and living animals would 
not supply the present rat« of expenditure much above 300 
years ; while, on the other hand, there is good reason to be- 
lieve that the rate of expenditure is Btill rapidly increanng, 
and that it must hereafter greatly exceed its present UmitB 
before any decline is possiUe. 

The exhaustion of the fertility of laiul by aucceSBive gnun 
crops ^vee some countenance to the belief of orgaaie matter 
in the soil being the chief food of pluits ; but this is sus- 
ceptible of a different explanation, while other facts lead to 
the contrary inference ; for instance, the manifest increase 
in quantity of organic niatter in the soil of a field after some 

* See Appendix. 
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yean of penaaAeni pMtare. Nor does the upeot fiS tfae 
earth's surface at present give aujr senuble indiofitioiM of %ifi 
having already lost half of the original store of nutenihl des- 
tined for the muntenaDce of plants and aDiwals. 

Bat to enter at praseDt on the changes of pfu^ovW ports 
of the soil would lead me too much into matters of det*tl, 
while the general argument with which I am enga>ged Ib ]>at 
half concluded. 

Hitherto I have anpposed the hypothesis to adsume (what 
some physiologista still maintain) that there is no decompe- 
sition of Uie carbonic acid of .the air by the green pacts of 
vegetables, or, at least, that there ia no compensaU<Hi by the 
vegetable kingdom for the cu'bon of organic compounds de- 
stroyed by the animal kingdom, and other sources of wMte 
in nature. But this is not the form in which the hypothesis 
is most generally maintained at present — ^the evidence of tfae 
appropriation of carbon by plants from the inorganic cactmuc 
acid of the atmosphere is so conclusive, that the opposition 
to this belief may be regarded as already making its expiring 
effort. And here it should be remarked, that the acknow- 
ledgement of a great part of the constituent carbon of plaota 
being drawn Irom an inorganic compound in the atmo^phene, 
is a plain admission of an analogy which goes far to fOB^e it 
probable that all the food of plants ih inorganic. 

But does this limitation better the hypothesis of thefood 
which the soil aflbrds being organic matter. Carbon is not 
tfae only constituent of plants : wherever the vegetable tisque 
containscarbon, it containshydrogen also, infixed propoHtoos, 
along with oxygen, and even nitrogen. Now, it caunot avAtl 
to assume that the exhaustion of the carlwn of the soil is 
postponed by a large proportion of the carbon of plants being 
derived from inorganic matter in the atmof^hore, while the 
remaining portion, along with their hydrogen, &&, is drawn 
from organic matter in the soil. For the fixed constitution 
of the vegetable tissues must be preserved as respects all 
their component elements. A plant cannot fix carbon in its 
substance without obtaining from some source tlie due rela- 
tive proportion of hydrogen and its other elements. If this 
hydrogen be supposed to be obtained from the organic matter 
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of the soil, bU the adTsntage of the supply of carbon from 
the atmosphere is lost ; for the organic matter of the soil, in 
anpplying the due proportion of hydrogen, must act free as 
much carbon as would have sufficed for the growth of the 
plant, were none afitorded by the atmosphere — unlesa, indeed, 
the organic compounds of the soil contained a less proportion 
of carbon, as compared with their hydrogen, than the tissues 
of plants ; which is known to be contrary to the truth. Thus, 
were the organic matter of the soil the sole source of the 
hydrogen of plants, there would be a continual acoomalation 
of carbon in the soil, unless it be supposed to be as constantly 
added to the atmosphere, by combining with the oxygen ab- 
sorbed into its porous substance. 

It is manifest, bowevei', parttcnlarly on this last supposi- 
tJon, that the soil would be exhausted as rapidly as if no 
carbon were aflbrded to plants by the atmosphere. 

On the contrary, the assumption adopted by Liebig — of 
water being at once the source of the constituent hydrogen 
and oxygen of plants — points to an inexhaustible supply of 
these two elements, such as can keep pace with the fixation 
"of carbon from the air, however rapid that may be. 

One difficulty presents itself, namely, that some vegetable 
compounds contiun a considerably larger proportion of hy- 
drogen, as compared to their oxygen, than water. And this 
fact seems to point to the conclusion, that there are other 
sources of the hydrogen of plants ; and these may be in- 
organic, aa ammonia and light carburetted hydrogen. This 
subject I must relinc|uish for the present ; but I would re- 
'mark, that, in connexion witli the suppo^ion of ammonia 
being a source of the hydrogen of the vegetable kingdom, the 
evolution of nitrogen from the leaves of plants has not yet 
obtained a sufficiently attentive examination. 

Liebig assumes that the source of the oxygen of plants is 
the decomposition of water. And few difficulties present 
themselves on this head not already adverted to. The quan- 
tity of oxygen, however, absorbed by the soil in the prepar- 
ation of the ground for seed, and during the growth of plants, 
is plainly greater than might be expected from the small 
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propu^ion of earlnn demed from the fsoil. This point, aXto, 
deserrea fartfaer exMoinatioD. 

The source ofthenitrc^eB of plants 18, according to Liebig, 
exclusively from ammonia accomulated in the soil. He re- 
fiises to believe that the mtrogen of t>h« air entera into the 
ooDstitution of plants, either directly, in its simple state, oe 
indirectly, by passing first into ammonia. This is a topic of 
the very last importance, and is the principal norehy in 
Liebig's view of the nutrition of vegetable bodies. 

The ammonia that serves for food to plants is, according 
to Liebig, ortgioally of mineral origin ; for example, &om 
voloanic soorces. This ammonia passes into the azotised 
parts of plants, especially into those destined to be the food 
of animals ; and tJiis is Uie aonroe of tiie abundant nitrogen 
of the animal kingdcHU. The exoretjons of animals, and the 
decomposition of animal and vegetable substances, restore 
this ammonia to the soil, or, if it has escaped into the air, it 
is brought bade by rains ; in either case to pass throo^ the 
same circuit. 

This view of liebig's will hardly stand the same kind of 
test to which the idea of organic matter being the sole food 
of plants was subjected above, For, if his opinion be correct, 
the amount of organic life on our globe must be limited by 
the quantity of ammonia existing at the surface ; it nevo- 
can pass the limit fixed by the quantity of anuDonia. 

If, then, there be any waste of ammonia, if there be any 
portion of the nitrogen of planta or animals (both equally by 
hypothesis derived from this source) which does not return to 
the state of ammonia, there must be a gradual extinction 4f 
the organic world, like what was before referred to in the 
case of carbon. The only alternative is, that the volcanic, or 
other similar sources of ammonia, shall be shewn to ha in 
constant operation, so as to compensate for the whole waste 
here supposed. 

fiut it is impossible that there should not be in natore a 
great annual waste of ammonia, — that is, a great annual 
decomposition of it into its mineral elements, or into that 
form under which, according to Liebig, its nitrogen cannot 
directly or indirectly avail for the nutrition of plants ; nor 
C'.OtHjIc 
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does it dearly appear that tiie aoarces of its ei^ioatioa from 
the bowels of tbe earth are iii miiiiternipted operatkm. 

It has been welt remoriud by Professor Johnson, that the 
ammonia whidi rises into the (ur oao hardly escape freqoeat 
resolutJMi into it« elements, since electric shocks decompose 
it with ease in the laboratory. In this way it would, accor- 
ding to Liebig, be irreGOTerably lost to organic natore. 

To this source of waste, I would add, that -the ammonia 
which rises irom the deocnaiposition of animal BabBtanoes at 
the earth's sui&ce, must, by the law of the diffasion of 
gases, especially during tbe long absence of rains, extend it- 
»aif Inwards beyond tho limtts of aqueous vapour, and will, 
Uierefore, set at nought the power of rain to bring it back to 
tbe earth's sorface. In short, unless the electricity of the 
higher atmosphere can decompose ammonia, it must go on, 
■lowly aceomalating above the point to which aqueous Tapour 
reaches, descending only when ihe supply from the earth to 
the lower atmosphere is less copioas ; and if ammonia be 
decomposed in the higher atmosphere, we obtain one source 
of inflammable gas, namely, hydn^en, to feed luminous me- 
teors in that region, the same electric power being capa- 
ble of causing its union with oxygen into water.* It is to be 
remarked, bowerer, that, if this decomposition went on Ibr 
ages evolving nitrogen, there would be an increase in the pro- 
portion of atmospheric nitrogen, unless it were again con- 
verted into ammonia at the surface- 
It would be easy to point out other sources of the waste 
of ammonia. IV>r example, nitre is formed chiefly (accor- 
ding to Liebig exclusively, as I should infer) at the expense 
of the nitrogen of animal matter, and it does not appear that 

* Undet the oiriJnaiy atmoBpheric preeBure at the earth's gur&cej am- 
auMuAca] gae Tequtree, for Its liquebetioti, a cold equal to — 61° of Fsh- 
nnheiL This u inferioT to the calculated teiopeTatare of tbe fimDe/tny 
■paoea, wliieh, accor^ng to Vownai, nanMt bo beknr — £7° F. Bit, aa 
the cold Eeqniiedfortheliqoefacliojiof agasmmtiocieaBetritiliit* ism- 
&ctiaa, there is do room for the belief that ammonia can separate from 
the higher atrootphere bj passing into the liquid state, and tberebj de- 
g into the region of wat«ry vaponr, 
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it v«tiim& ftgant to iha state of ammonia. In regard to one 
great Boarce, at least, of tke ooManption of nitre, namely, ibm 
discbai^fl of gunpowder, it is kaown that the nitvogea is 
erolred in the tincombiiwd state ; and is tins, under Liebig'a 
flaw, iFrecorerably lost ai a means of siutenance to tiring 
bodies. Thos, gonpowder woold shew its^ under a doahly 
Altai character; — hiatal in its immediate effect onlife, and fataly 
by tending to abridge tlifl doration <^ the orgamc world I 

But the number of cases now known in which amntonia 
forms from its elements, makes H imposuble to join with 
Liebig in opinion, that amm<»ia is not produced f^iom its ele- 
ments in nature, independently of the preaeace of ot^anie 



This is an interesting subject, but the time already 0000-^ 
pied with these obaerrations requires me to be iH^ef. 

It is long since the production of ammonia from its ele* 
ments began to engage the attention of cbemistB. Priestley 
observed the formation of the volatile alkali under some cir- 
cumstances ; and it is not far £rom sixty yeora sinee Anstin 
presented his paper to the Royal Society of London on the 
formation of volatile alkali. The evidence known to him waa 
BufKcient to warrant the conclusion, not merely tiiat nitrogen 
and hydrogen unite to form ammonia when in the naseent 
state, but when one only of its elements, namely, hydrogen, 
is in that state. He refers to the remarkable ezpenment in 
which moistened iron filings, in a jar of nitrogen, eoafined 
over mercury, produce ammonia ; and conclndes that. " when 
iron rusts in contact with water in the open air, or in tfa* 
earth, volatile alkali is formed." I am aware that Liebig as* 
cribes the presence of ammonia in rust of iron to absorptios 
from the atmosphere, and that an experiment made in his 
laboratory is thought to confirm this inlerenoe. Bat on swii 
a point, common evidence is not to be listened to. When » 
oummt of moist tar ispaaied over red-hot diareoal, carbosdc 
acid and ammonia are prodoced. Miildar has recently added 
other experiments bearing on the same conclusion- Pro- 
fessor Johnson has put this subject in a clear light, mi has 
succeeded, I think, in shewing the strongest rsaaM) fgr b«p 
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Heviog, Aat plsBts^ eapeoiaUf in wsnn climates, derive f»rt, 
at leaat) of their nitrogen froa the nitric acid of nitcatas az- 
iBttDg IB tlie soil. 

As respects, then, the sapply of nitrogea to plants, H ia 
ifitpoBaiMe to agree with Liebig forther Una that amcunm 
is part of the fo«>d of plaots. F<v a completely definite opin- 
ion the time has no4; yet amred ; bat Ute iataresi given t» 
this BO long neglected snliject by Liebig's affirmatioas, can- 
not bat ensore its complete elucidation within a short period. 
Thie pftrt of the anbjeet I conclude with two propositioiis, 
which deserve the strict«t examination. 

Itt, That ammcHua is prodoaed in the wnl dmriDg the do- 
ctnnposition of parts of plants containing no nitrogen, — the 
nUivgen being, according to Berzelios, derived frtMn the air ; 
and, 2d,ia» decomposing mass of luumal matter, tiiat the 
Bibrates first formed Irom the nitrogen of the animal matter, 
eonirary to the common belief of chemists, indnce, catalyti- 
eally, the pn>doction of nitrates irom tiie nitrogen of &e air. 

The last axiom drawn from Liebig's work, oa which I pro* 
posed to comment, is, that the saline matters contained in 
plants are drawn ezclasively from the soil, and are in so re- 
Bpeet the product of vegetation. On this snlQect I mnst be 
ntwe brief than I intended. 

Tbe ashes o^ plants, though not absolutely constant, are 
nevertheless in so far constant, as to shew that a certain 
fealine eonstitation belongs, in its most nonnal and healthy 
atnte, to every species. Two difficulties present themselves 
ia the Investigation of this sntgeot, namely, the substitution, 
1^ a hind of isomorphism, of one substance for another under 
peooliar circumstances ; and the presence, on most occasions, 
«f saline matters which are not essential but eccidenta]. The 
general principle, as respects tbe saline constitntion of plants 
UMgkt by LielH{^ U sufficiently made out, but the subject has 
been M y«t too little studied in its details. The snbjeet is, 
iadbed, dear enough t6 & certain extent ; bat« vntU the whole 
of the respective offices of the inorgaAk and organic portions 
ai the soil be ntade t^parwiit, some doubts must hmg ever 
mr etmclnsioHS. 

Forms of potass and phoHphates of a few bases, Ae most 
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prevftlent kinds of saline matter in the vegetable kingdom, 
exist in small proportion, diffused through the rocks of the 
crust of the earth. ' These can get into the soil only by the 
slow crumbling down of the rocky fragments which contain 
them. A quick succession of crops, requiring a large propor- 
tion of such saline constituents, will so far exhaust a soil of 
the parts already sufficiently comminuted to afford them ; 
and thus the next crop will be inferior to the former. In 
process of time, the comminution proceeds ; and then the pre- 
TiouB fertility, in as far as it is dependent on this cause, re- 
turns, or it is restored at once by the same saline constitu- 
ents being contained in the manure applied. 

One thing, at least, is already certain, that the phosphates, 
which exist so abundantly in the animal kingdom, have no 
other source bat the rocks of the crust of the earth. By the 
crumbling of these rocks they pass into tJie soil, fivm the 
soil into plants, and from plants, in the composition of vege- 
table food, into animals, from the excretions of which Uiey 
pass again into the soil. The general admission of this last 
proposition is of very recent date, and has cost a great 
struggle. The contrary was taught by Schrader and Sran- 
connot at the beginning of this century, and their views seem 
to have taken pOBsession of the minds of naturalists, not* 
withstanding the opposition of the more philosophic De 
Saussnre. 

It is forty years since De Sausaure exclaimed, " analysis 
demonstrates, tbat all the prevailing substances in the ashes 
of plants are contained in the soil ; and that its soluble part, 
which aloue penetrates into the vegetable economy, contains 
these substances in greater protwrtion than the insoluble 
part." Agfun, he says, " the explanations which I can give 
on this point are sometimes far firom being perfectly satis- 
factory. These often require a knowledge which I have not 
^ttalned-~tliat of the vegetable organism. But they are less 
absurd than those which ascribe to plants a creative power 
as respects their elements."* 

* Rechsroliea ChimiqnM lur 1ft Vtfg^tion par Th^d. De SMUwm. 
A Pftrii^ leOt, p. 381 
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Bat I most draw iliia long paper to a conclusion. The 
spirit in wliiclL De Saasanre so long since studied the vegetable 
economy, appears to have become dormant among hotams'te 
for a good many years. They bad too little faith in the oon- 
dowons of modem chemistry to trust to it as an instrument 
of research. Nor was it surprising) at the commencement 
of this century, when chemistry was hardly beyond its in- 
fancy. 

Not a few sciences hare suffered severely from the rash trans- 
fer to them of principles and modes of iuTestigation, of esta- 
blished success in other kinds of knowledge ,- but no science 
which has to do with matter is entitled to reject the conclusions 
of chemistry, as to the transmutations of which matter ia sus- 
ceptible. Modem chemistry, in so far as facts are concerned, 
can undergo no considerable change beyond the attainment 
of greater exactness. And this is true, even though the whole 
face of the science and its entire nomenclature should com- 
pletely alter, as, in the course of time, is very likely to happen. 
£ut sncb an alteration is not a denial of its present facts, 
or a sinldug of its past progress, bat merely a change of the 
aspect under which its conclusions are regarded. Hence, 
whatever knowledge physiology borrows from chemistry, is 
not lost by the changes to which that science is subject ; but 
must remain availahle in the study of the vegetable economy, 
though in an altered form. 

Chemistry, in short, must always be the Tery groundworic 
of tegetable physiology. It must teach the number, the pro- 
perties, the relations of the elements, which the vital force 
combines and operates on. And had this truth been more 
clearly seen, and more firmly held to, at an earlier period, it 
would not have been left for Liebig at this late day to sur- 
prise the world with the announcement of the great bonds of 
imion which so Qtrictly unite the operations of the vegetable 
economy with those of mineral and of animated nature. For 
liebig has not taught much, the rudiments of which are not 
to be found in De SausHure^s work. De Saassure taught in 
1804 that plants fix carbon both from the carbonic acid of 
the soil and of the atmosphere ; that they fix oxygen and 
hydrogen &om water ; that t^ey derive their saline matter 
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d wow po Mag Tegetablg labiUaeM; but b« doei not oppeir 
to have urived at Xiebig's oonclusioB, that it » an BueatiaJ 
part of Vkt food of plants ; and without affirming what Liebig 
so pointedly deniea, namely, that the extinctive mattert of 
the soil ore part of tbe food of plants, he contents himtelf 
vrith sayiDg that these " contribote in a certain proportioD 
to the fertility of l^e soil ;" while he adds, in the same seu- 
t«nce, that " the ashes, of^these extmctivfl matters eontun 
the same principles as tlie ashes of plants."* Moreover, De 
SauBBure notices, in particalor, that vegetable mould oon- 
tMUB more ammonia than the wood firom whu^ it forms ; and 
this difference he ascribes to the effect produced on the soil 
by the numerous insects frequenting it. 

It may be seen, then, that the spirit of the view adopted 
by liiebig is not of recent date. That plants convert mineral 
substances into their own substance is a proposition almost 
coeval with our knowledge of the ultimate compoutton of ajr, 
water, aud soil. And all that is essential of this proposition 
remans unchnllenged, even if the progress of inquiry shall 
graft the views of Mulder on those of Xiiabig, namely, that 
certain aaotised substances formed in the soil, which have 
not yet lost tlieir organic character, are indispensable. For 
if such compounds do aid in the nutrition of plants, it mani- 
festly cannot be otherwise, than as yeasta contribute to fer- 
mentation. The substance of vegetables is from mineral 
nature. Plants metamorphose ports of the mineral covering 
of onr planet into organic substance. Animala dtssdre the 
spell bound on it by vegetable life, and re^convert this or- 
ganic matter into its original mineral condition. Thus, from 
air, water, and a little soil, all organic bodies are made. 

Sic modo quic fuerat rudia et sidq tmagiae tellus 
Induit ignotos homiDum conversa figunu. 

And thus modem science realizes the happy conjecture of 
the ancients as to the number of the elements. The four 
elements of tlte ancients are the eiemcnt« of organlo natore 

* ItecfaercheB Cbeioiqncs but la V^btioD, pat Tbecrd, De Saussure, 
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-^Air, Water, Earth, and Fire, are in tmth the elements of 
the organic world; for their fire represents that warmth, 
the absence of which extinguishes all organic life. 



A "brief notice of tbe mode in which the immerical results nmde nw of 
liare been brought ont may be satiafactoij, and will shew that no ex- 
aggeration has heen practised to the prejudice of the opinion that tb? 
food of plants ia organic subBtouce. 

The area of the earth's surface ia Toondlj' estimated in square miles, 
bj iDultip}jing the circumferenee into the diameter. 

24,000 X 8000 = 192,000,000, area of the earth in sqoaie niles. 



2,000,000 = 38,400,000, 



J »n&-flfth pBTt of tiM earth's 

surface in Bqnare miles. 

Tbe nnuber of cqnare feet in a sqnare mile is 27,878,400 ; whence 
38,400,000 X 27,878,400 = 1,060,520,560,000,000, the nnmbor of 
cubic feet of soil, a foot deep, in the surface of one-fifth part of the area 
of tbe earth. 

A cubic foot of water weighs 1000 oenres avoirdupois ; call soil twice 
tbe densitj of water, which is near its density ; then a cubic foot of soil 
weighs 2000 ounces, of 123 pounds: 

125 X 1,060,520,560,000,000 = 132,564,071,000,000,000, 
which number represents tbe qunntltj of soil in avoirdupois pounds con- 
tained in onc-flfth part of tlie e.irth's surface. 

The same reduced to tons is 59,180,338,839,285. 

Take tra per cent, of this quantity as organic matter, 
5,918,038,883,928. 

Tako tbne-fiilhs of tlie organic matter as caibrai, 

3,550,823,320,352 ; or thtre is something mora 
than three billiona and a half of c*rbon in the soil of one-fifth part of 
the earth's surface. 

If a tboQsand millions of men consume diuly five ounces of carbaa 
each in respiration, tbey eonsome in a year 50,922,420 tons of earbon. 
A borae, according to Bouiiingauit, throws off, in carbonic odd, 6*07 
ponnda of carbon, or nearly a ton in a year ('88S ton). 

Tbe horses of Great Britain, on a moderate calculation, are estimated 
at a miUion and a half ;* and the inhabitanta of G^at iBritain are less 
than a fiftieth part of the human raw : say, then, there are fifty times 
as many horses in the world as in Great Britain, and horses alone will 
be found to consume every year nearly 75,000,000 of tons of the carbon 
of oignnic matter. 

An 01 or cow converts nearly four and a half pounds of carbon daily 
into carbonic acid. There are about three millions and a qnarter of 
eattle ia Great Britain ;t or the cattle of Great Britain mutt oontume 
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more than three miUioiu uid a quarter of tons of carbon umoall; in 
rupuation ; and if the black cattle all orer the earth be in the like 
pToporUon to the niuaber of inhahitanti, these alone will conrame more 
than. 150 mUlions of tons of tho carbon of oi^^anio mattw in a jraw 
(162,600,000). 

The twinber of sheep in Qreat Britain is estimated at aboat 40 mil- 
lions (39,648,000}.* Take the average weight of each at no more than 
■iAj pounds, the weight of the whole oomefl to neatlf a million of tons ; 
or, at all orents, linco in warm-blooded animala the qnantitf of carbixi 
tiuDwn off bj respiration in a year considerabljr ezeeedi the weight of 
the animals, tiiere must be at least a million of tons of the carbon of 
organic matter converted yeailj into carbonio add bj the aheep of Qreat 

Thi« should give, for the annoal consnmption by sheep, orer the wbola 
earth, fiflj miUions of Ions of carbon. 

Hogs, rabbits, ponltrj, &c., in Qreat Britain con hardlj amoont to 

less than half tho weight of the sheep, or to half a million of tons. It 

maj be reckoned, then, that aoch animals over tho whole earth oonsnme 

snnuallj not less than twenty-fire milliaiiB of tons of carbon — thus : 

Carbon oonsomed yearly by men, . 50,000,000 tons. 

- ... by horses, : 75,000,000 

by cattle, . 150,000,000 

by aheep, . 50,000,000 

by hogfl, ponltiy, &o; 26,000,000 
Combustion of wood, being at half the rate 
at which coal is consumed for domestic 
purposes in Great Britain, : . 125,000^000 



775,000,000 tons. 
By a reference to the paper it will be seen that many sources of the 
consumption of the carbon of organic componnds are not taken into 
account in the above oompntatiun ; and, in particular, that the con- 
sumption by animals in the wild state is not added. It seems not un- 
likely, then, that instead of 600 millions of tons, at whic^ the annual 
waste was stated in the text, double that quantity would come nearer the 
truth. 

Beiearches in Elucidation of the Ditiribution of Heat over 
the Globe, and espedaHy of the Clintatie Features pecv 
liar to the Region of the United Btatea. By Sahuel 
FORBY, M.D., Author of " The Climate of the United 
States, and ita Endemic Influences," Editor of " The New 
YoA Journal of Medicine and the Collateral Sciences." 
&c. 
Climatology, notrnthstanding of tlie highest interest to 

man in every conceivable relation of his present existence. 

* Macculloch's Stat. Account of the British Empire, toL i, p. tiKt. 
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has, in the wonderfdl advaiiaemeDt of hamui knowledge 
doriag the current half century, especiiillf as regards the 
natural sciences. \>j no means kept pace with the progress 
of its kindred branches. With us, the barren work of M. 
Volney on the climate of the United States, written forty- 
five years ago, when this French lavant made a flying visit 
ttirough our country, ia still quoted by every writer on this 
topic. To Baron Humboldt is due the distinguished credit 
of having firat generalized the various meteorological data, 
which bad been accumulated in different parts of the globe ; 
but BO little do philosophers seem to have profited by these 
deductions, that even one of the latest vrriters, Mr Charles 
Lyell, in his " Principles of Geology," when speaking of the 
mild climate of Europe, says — " But this region, constituting 
only one-seventh of the whole globe, proved eventually to be 
the exception to the general rule." Now, it will be a leading 
otgect of this paper, contrary to the opinion here advanced, 
to demonstrate the harmony of the laws of climate through- 
out the globe.* 

The merit of being first to establish, on an extensive scaJe, 
a system of meteorological observations, with a view to the 
elucidation of the climate of the United States, is due to the 
Medical Bureau of the army ; and these re|^ters date back 
regolarly to the year 1819, when Dr Joseph Lovell was the 
Surgeon-General. The only instrumeDta used at first were 
a thermometer and vane ; and to these (he observations were 
long confined, witii general notices of the weather. At the 
present time, however, observations are taken on a more 
extended scale, comprising the barometer, the thermometer 
attached and the thermometer detached, the pluviometer, 
Daniell'B hygrometer, the wet bulb, and observations upon 
the clouds, the cleameaa of the sky, and the force and direc- 
tion of tiie winds.! 

* Id prewnting tbe present bosIjus of our vuioui mitisgs oa tbe 
UwB of tempomture of the United Stat««, we have not heeitsted, u re- 
g&rda the drj detoile of mere facta, to adopt the luiguaga lued on pre- 



t The Medical Bureau procured a number of Daniell's hygnmeten 
from London — an uutrument cliuacterized bv beaotv, umi^citv, and r 
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Hiese data wen allowed to accumulato in the Medical 
Bureau for twenty years, before any comprehenuTe attempt 
was mode to determine their relations to one anotber, and to 
deduce fnaa them general laws \ and it fell to oar lot, under 
the direction of the present Sorgeon-Qeneral, Thomas Law- 
■oc, Esq., to present a systematic arrangement of these iso- 
lated facts, embracing the climatology of a vast district, 
extending irom the oldest settlements on the Atlantic shores 
to the farthest outpostfl of civilized occnpation, even to ihe 
coasts of the Pacific. Thus were presented, nnder the sanc- 
tion of the War Department, unlike all other iavatiaes on 
the same subject, which are generally loosely written and 
made up of the most vague and general statements, dedoe- 
tions based upon precise instrumental obaerratione. 

As regards the phenomena of superficial terrestrial tem- 
perature, let it hers suffice to refer to its dependence upon 
two classes of oanses, viz. those resulting from celeetial 
relation, and those produced by ge'^apfaical position. The 
former, which may be called the primary constituents of 
climate, result from the globular figure of the earth, its di- 
urnal motion upon its axis, and the obliquity of Its motion in 
an elliptical orbit in regard to the plane of the equator. 
Now, if this class of causes solely controlled the phenomena 
of terrestrial temperature, climates might be classified with 
mathematical precision ; but the effects produced by solar 
heat ai<e so maoh modified by local causes, that the climatic 
features of any region can be determined only by observa- 
tion. It is tiiese last, the secondan/ constituents of climate, 
that we have chiefly to do with in the present inquiry ; and 
among these geographical or local causes, the following may 
be regarded as the principal : — 1. The action of the sun upon 
the surface of the earth, 2. The vicinity of great seas and 
their relative position. 3. The elevation of the place above 

porUiblenoH ; but> however well it may be tidapted to the bumtd clinute 
of iEngland, experience Mou demonBtratcd its imippUcabilitj to the arid 
atmoBphero of tlie United States, witli tlie exception, perhaps, of our 
southern borders ; and henco lias been imposed upon the Department 
the necessitf of niiog tlio wet bulb tfaetmonMter in determining the 
hjgnantac eondilioB of th« aie. 
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ttie level of the sea. 4. The prevalent winda. 5. The form 
of lands, their maai, their proloDgatloQ toward the poles, 
their temperatore and reflection in sammer, and the quantity 
of uov which ooTors them in irinter. 6. The position of 
nuHmtuns relatiTely to the cardinal points, whether favour- 
ing the play of descending onrrents, or affording shelter 
against particular winds. 7. The colour, chemical nature, 
and radiating power of soil, and the evaporation from its 
Borface. 8. The degree of cultivation, and the denaity of 
peculation. 9. Fields of ice, which form, as it were, circom- 
polar continents, or drift into low latitudes. It is these 
causes that determine the deviations of the isothermal, ito- 
cMmai, and inlkarai lines from the same parallels of latitude. 

In the investigation of the laws of climate, a range of sub- 
jects ao mnltifiuioas as to comprise idmost every branch of 
natural philosophy, is en^raoed; but its true province is 
properly reHtrioted to a general view of these subjects, which, 
if baled on legitimate dedactions of observed phenomena, 
should enable ns*to reduce the iniinitft variety of appearances 
presented to tts in nature, to » few general principles. It is 
by means of this generalisation that the anlyeot will be ele- 
vated to the dignity of a science. Climate comprises not only 
tlie temperature of the atmosphere, but all those modifica- 
tions of it which produce a sensible efiect on the phyuoal and 
moral state of man, as well as on all other organic stmotures, 
Budi as Ha serenity, humidity, changes of electric tension, 
ToriatiDns of barometric preaaore, its tranquillity as respects 
both horizontal and vertical onrrents, and the admixture of 
terrestrial emanations dissolved in its moisture. Climate, id 
a word, constitntes the aggregate of all the external physical 
drcumstances ^tpertaining to each locality in its relation to 
organic nature. 

In the present inquiry, however, our labours will be re- 
stricted almost wholly to the mere physical laws of climate. 
As the climate of every region has an inseparable relation 
with its physical characters, it follows that, in the investiga- 
tion of its climatic features, a geographical description be- 
comes an essential preliminary ; but, in the present instance, 
the country to be described is of so vast an extent as to pre- 
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cladd any Uiing bejond tlie most general oatlines. It WM 
veil remarked by Molts-Brun, that " the best obBeiT»tions 
opoQ climate o^n lose half their value, from the want of an 
exact deacriptioD of the anr&ce of the coimtry." K^Bomuig 
that our readers are BufficieDtly well acqiiaiiited,[for the pre- 
sent purpose, with the physical features of the vast re^on' 
stretching from the Attontic to the Pacific, and from the 
Gulf of Mexico to the inland seas on our northern irontiers, 
the descriptions will be' limited to such parts alone as are 
essential. 

One of the most striking characteristics of the .phyucal 
geography of the United States, and which, it will be seen, 
induces the most remariuble modifications of dunate, is the 
existence of those great inland basins of water which lie on 
our northern frontier. Of so vast an extent are these ocean-' 
lakes, that one of them (Lake Superior) has a circuit, follow- 
ing the sinuosities of the coast, of 1750 miles. The basin 
of the St Lawrence is truly a region of " broad rivers and 
streams," containiag, it is estimated, au area of 400,000 
square miles, of which 94,000 are covered with watw. From 
the western extremity of Lake Superior to the Gulf of St 
Lawrence, the distance is about 1900 miles. These oceaa- 
lakes have been estimated to contain 11,300 cubic miles of 
water, — a quantity supposed to exceed more than half of all 
the fi^sh water on the face of the globe. The deepest 
chasms on'the surface of either continent are presented per- 
haps by the depression of Aiese lakes ; for though elevated 
near 600 feet above, the bottom of some is as far beneath, 
the level of the ocean. Lakes Huron and Michigan, which 
have the deepest chasms, have been sounded to the amazing 
depth of 1800 feet without discovering bottom. 

The following table, which gives the mean length, breadth, 
depth, area, and elevation of these several collections of water, 
is taken from a recent report made by Douglas Houghton, 
Esq., state geologist of Michigan. 
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"With these preliminary remarks, we are prepared to enter 
int* a deti^ of the numerical results furnished in the several 
systems of climEite pertaining to the United States. The 
military posts furnishing the thermometrical data will conse- 
quently he classified as under — 
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3. Sontbem. 



let GlftSB. — ^Pcsts on the Cout of Kew England, 
extending u far south aa the har- 
bour of New York. 

2d ... Posts on the northern chain of lakes. 

Sd ■■- Posts remote from the ocean and in- 
land seas. 

Ist Class.^Atlantic coast, from Delaware Bay to 
Savannah. 

2d ••• Interior stations. 

Ist Class, — Posta on the Lower Mississippi. 

2d ■•• Posts in the Peninsnla of East Florida. 



These general divisioDS, intended u well to facilitate de- 
scription as to express the operation of general laws, may he 
regarded, in a great measure, as arbitrary. The northern 
embraces a region charactenzed by the predominance of a low 
temperature ; in the touthem, a liigh temperature prevails ; 
while the middle exhibits phenomena vibrating to both ex- 
tremes. Each of tiiese general divisions, as exhibited in 
the table above, is sabdivided into well marked classes or 
systemis. 

As the present paper will not allow tlie admisBion of ex- 
tensive tables of figures, (he writer is obliged to confine him- 
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self to mere results, referring the reftder who may be mor« 
curious on ihia subject to tiie author's work, " The Climate 
of the United States, and its Endemic Influences," which 
contains a series of extensive tabular abstrocta of inHtm- 
anental obseryations. These results are obtained irom ob- 
■errations made at the varioua military posts between 24° SS' 
and 46° SS" of north latitude, embracing a space of 22" 6', 
and an extent of longitude stretching from the Atlaatie to 
the Pacific The tbermometrical observations were made 
thrice daily ; and as the mean of each month is calculated 
from 90, and of each year from 1096 observations, the nu- 
mwical ratios, it is believed, will give an ^proximation to 
th« truth as near as can be resized by ordinary observation, 
and a mean suf&oiently correct (or every contemplated pur- 
pose. The results, at the m^ority of the posts, are based 
on from five to ten thousand observations. 

1. Tie Northern Divuion. — As this region presents the 
greatest diversity of physical character, so it exhibits the 
most marked variety of climate. East of the chain of great 
lakes there are several mountain ranges, which, with the ex' 
ception of a few summits, seldom attain a height of more 
than 2500 feet above the level of the sea ; and of this eleva- 
tion, perhaps one-half is formed by the table-lands upon 
which the ridges rest. Above the falls of Niagara, the 
region of the lakes is elevated 600 to 700 feet above the 
ocean, but there are scarcely any ridges that deserve the 
name of mountains. This immense tract is, with the excep- 
tion of the eastern states, nearly altogether ui a state of 
nature, being still covered with ita dense primeval forests. 
But the most striking characteristic in the physical geo- 
graphy of this division, is that produced by its vast lakes or 
inland seas. We here behold a chain of lakes presenting a 
superficial area of 94,000 square miles, with a mean depth 
of 1000 feet in the principal lakes, the details of which have 
just been given. 

In accordance with the diversity in the physical geography, 
we find that, on the sear-coast of New England, the influence 
of the ocean modifies the range of the thermometer ; thus 
equalizing the temperature of the seasons. Advancing into 
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the interior, the extreme raage of the temperaiore iDcreaset, 
and the seasons are violently contrasted. Having come 
within the influence of the great lakes, a climate like that of 
the sea-board is found ; and proceeding into the region be- 
yond the modifying agency of these inland seas, an excessive 
climate is again exhibited. And if we continue our route as 
far as the Pacific Ocean, a climate even more mild and equable 
than Mmilar parallels in Western Europe, as will be satis- 
factorily demonstrated, will be preseoted. The variations of 
the uotheral and Uocheimal carves — the lines of equal sum- 
mer and of equal winter temperature, as illustrated in 
Plate I., thus afibrd a happy illustration of the equalizing 
tendency of large bodies of water. Hence the former divi- 
sion of the surface of the earth into five zones, as regards its 
temperature, has been superseded in scientific inquiries by a 
more precise arrangement. Places having the same mean 
annual temperature are comiected by isothermal lines, and 
the spaces between them are called isothermal zones. 

It is thus seen that, notwithstanding the mean annual 
temperature presents little variation on the same parallels, 
four striking inflections of the isotheral and isocheimal lines 
are exhibited in rapid succession, constituting two systems 
of climate, vir. that of the Atlantic Ocean and the great 
lakes, which pertains, comparatively speaking, to the class 
of mUd or uniform, and that of the intervening tract and the 
region beyond the lakes, characterized as climates emphati- 
cally excessive or rigorous. The difference of climate, as the 
mean annual temperature is nearly the same, is, therefore, 
owing to the unequal distribntion of heat among the seasons, 
as is well illustrated in the accompanying Plate I. At the 
posts on large bodies of water, the mean temperature of winter 
is higher, and that of summer lower, than in the opposite 
localities ; but these results are more satisfactorily evidenced 
by comparing the difference between the mean temperature 
of winter and summer, and the warmest and coldest month 
in each system of climate. Thus Fort Brady, at the outlet 
of Lake Superior, shews a difference of only 42°'ll between 
the mean temperature of winter and summer, while Hancock 
Barracks, half a degree farther south, In the state of Maine. 
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distant only one hundred and fifty milea from the Bea-coaat, 
exhibits s, disparity of 46°-ld ; and comparing the wannest 
and coldest month, the diflerence of the former is AT'22, arid 
that of the latter Sl'-TO, Again, Forts Sullivan and Snelling, 
in opposite systems of climate, are very nearly in the same 
latitude, the fornier at Eastport, on the coast of Maine, and 
the latter at the junction of the St Peter's and MiBsissii^i, 
Iowa. At Fort Sullivan, the difTerence of winter and sum- 
mer is 39°'15, and that of the warmest and coldest month, 
43°'87 ; while at Fort Snelling, these ratios are respectively 
56^-60 and 61°-86. Fort Howard is also in the same latitude, 
bat as it is situated at the extreme point of one of the smaller 
lakes (Green Bay, Wiskonsan), the temperature is partially 
modified, these averages being SO^-OS and 54°-l]. Next 
come four posts, all of which are nearly on the same parallel, 
three being of the class of uniform climates, and one of that 
of excettive. Of the former, two. Forts Preble and Constitu- 
tion, are on the ocean, and the other, Fort Kiogara, is on 
liake Ontario. At these posts, in the order just named, the 
difference between the mean temperature of winter and 
Bummer is respectively 41''-03, 3€'^33, and 41°*73 ; while, on 
the other hand, at the exceggive post, Fort Crawford, Wis- 
koQsan — a point a few minutes farther south than the three 
former — thedifference is dO''-89. The results at Salem, Massa- 
chusetts, based on thirty three years' observation by Dr 
Holyoke, though not directly under the influence of the ocean, 
confirms the same law, the differences between the mean 
temperature of winter snd summer being only 41°'66. At 
aJl these points, the contrast in the difference of the mean 
temperature of the warmest and the coldest month, is equally 
striking. The next points of comparison, as lying on the 
same parallel, are Forts Wolcott and Trumbull on the At- 
lantic, and Council Bluffs, Fort Armstrong, and West Point, 
in the opposite localities. The difference between the mean 
temperature of summer and winter at Fort Wolcott, New- 
port, Bhode Island, is 36°'55, and at Fort Trumbull, New 
London, Connecticut, it is 32°-56 ; while at Council Bluffs, 
near the junction of the Platte and Missouri, it is 5l''-S5 — at 
Fort Armfttrong, IHinois, 49°06— and at West P(Mot, N. Y., 
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40«-75. Between the two posts on the ocean and the two 
fu* in the interior, the difference between the mean tempera- 
ture of Bommer and winter presents a disparity of from 16° 
to IT*; and as respects Fort Tromhidl and West Point, 
which are precisely on the same latitude, the difference be- 
tween these two opposite seasons, notwithstanding the latter 
-is not nuwe than fifty miles from the ocean, is 8^-19 less at 
the fiHiner post. As regards ^e difference between the 
metu temperature of the wannest and coldest months, these 
laws find confirmation in every instance. So remarkable is 
the influence of large bodies of water in modifying the range 
of the thermometer, that although Fort Brady, at the Saalt 
St Marie, Michigan, is nearly 7° north of Fort Mifflin, near 
Philadelphia, and notwithstanding the mean annual tempera- 
ture is more than 14° less, yet the contrast, in the seaaons of 
winter and summer, is not so great at the former as at the 
latter. Fort Columbus, in the harbour of New York, offers, 
in some respects, an exception to the laws just deyeloped ; the 
range of the thermometer being greater than at some points 
farUier north. As these results, which are based on nine 
jetas* obserrations, made on an island free from any agency 
which large towns may exercise, are doubtless correct, some 
causes of a local nature must exist to produce this effect. It 
is more than probable that this locality, in consequence of 
the configuration of the coast, does not lie in ^e direction of 
the most prevalent ocean-winds, and that hence its tempera- 
ture is but partially modified. 

The climate of Fort Snelling, which is the most excesBive 
among all the military posts in the United States, resembles 
that of Moscow in Eussia, as regards the extremes of the 
seasons, notwithstanding the latter is 11° farther north ; but 
at Moscow the mean temperature both of winter and smnmer 
is lower — that of winter being as 10°-78 to 16°-d5, and that 
of Bommer aa 67°-10 to 72°-7S. At Edinburgh, Scotland, in 
the same latitude as Moscow, the difference between the 
mean temperature of winter and summer is, on the other 
. hand, not one-third as great, being only 17°-9(i; and even at 
North Cape, on the island of Maggeroe, in latitude 71°, which 
' u the most norUieni point of Bmvpe, this difference between 
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the two Beasona, bo great is the modif/ing inSoenee k^ (be 
ocean, a no more than 19°-62, while at TJlet^ in the interiin- 
of Lapland, the difference between the mean temperature of 
summer and winter is 45'''90. 

In Uiese comparisons of the Northera diriaion, no particu- 
lar reference has yet been mode to Fort Yoncoaver, in Ore- 
gon Temtory . This region bears the satne climatic rela- 
tion to our coast and to that of Eastern Asia, as the western 
cooat of Enrope does. The mean annual temperature is 
about 10° higher than that of the poBta on the aame parallel 
on our own coast So mild and uniform ore the seasons at 
Fort Vancouver, that the difference between the mean tem- 
perature of winter and summer is only 23'''67, a mean which 
is less than that of Italy or southern France, and only about 
two-fifths of that of Fort Snelling, Iowa, notwithstanding the 
latter is nearly 1° farther south. This contrast is well ex- 
hibited in Plate I. ; for while the mean temperature of spring, 
summer and autumn, at Foi-t Vancouver, is about the same 
aa at Fort Wolcott, Khode Island, the winter line comes 
nearly as far south as Fort Gibson, Arliansas. But even this 
comparison, at first view, falls short of the reality ; fw, fu 
regards the difPerence between the mean temperature of 
winter and summer, the contrast is lees at Fort Vancouver 
than at Cantonment Clinch near Fensocola, or Petite Coquille 
near New Orleans. These results, however extraordinary 
they may appear, find, .as will be seen, an explanation in 
physical causes. 

The next point demanding attention is the difference be- 
tween the mean temperature of winter and spring, which is 
much the greater in the excessive or rigorous climates. 
Taking places in the same latitude and in opposite systems of 
climate, it is found at Fort Brady to be 18°'42, while at Han- 
cock Barracks it is 24°-49 ; at Fort Sullivan it is V-IG, 
while at Forts Snelling and Howard, it is respectively 30°'8 
and 24'''10, the latter being partially modified by Green Bay ; 
at Forts Preble, Niagara, and Constitution, and the city of 
Salem, the ratios are 18°42, l6°-77, 16°-83, and 17°-89, and at 
Fort Crawford, on the other hand, it is 25"-83 ; and, lastly, at 
Forts Wolcott and Trumbull, it is 14''-71 and ir*67 ; whUo 
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at Cmowil Bhi^ Fbei A rm i ^nug , and West Point, it is re- 
apectively 27''-47, 23°-99 and 18°-fi2. Fort Colurabns, as ia 
the preceding comparisons, stands as an exception, its ratio, 
notwithstanding it is lower than any one in tlie opposite 
class, being tha highest in its own, with the exception of two 
posts. The pecaliarity in the increase of the temperature of 
spring, as manifested in the vegetable kingdom, constitutes 
a feature which etrongi; characterizes excessiire climates ; 
for, aa Baron Humboldt remarks, " a summer of uniform 
heat excites less the force of vegetation, than a great heat 
preceded by a cold season/' Accordingly, we find that tn 
these excessive climates (unlike the uniform ones on the ocean 
and lakes, in which the aJr is moist, and the changes of the 
seasons bIow and uncertain), summer succeeds winter so ra- 
pidly, that there is scarcely any spring, and vernal vegetation 
JB developed with remarkable suddenness. At Fort Vancou- 
ver, the difference between the mean temperature of wintor 
and spring is only 6°-67, which is about one-third of the dif- 
ference observed at the posts in our modified climates on the 
same parallel, and little more than one-fifth of the difference 
exhibited in the excessive climate at Fort Snelling, 

Another feature which characterizes these two Bystema of 
climate remains to be considered, viz. the mean annual range 
of the thermometer. Comparing the posts on the same pa- 
rallel, the following relations are fotmd : — At Fort Brady, 
on the one hand, the range is 110°, and at Hancock Bar- 
racks, on the other, it is 118° ; at Fort Sulivan it is 104°, 
while at Forts Snelling and Howard, it is 119° and 123°; at 
Porta Preble, Niagara and Constitution, it is respectively 
99°, 92°, and 97°, while at Fort Crawford, on the same pa- 
rallel, it is 120° i and lastly, at Forts Wolcott and Trum- 
bull, it is 83" and 78°, while at Council Bluffs, Fort Arm- 
strong, and West Point, it is 120°, 106°, and 91°. Fort Co- 
lumbus, as before, presents an exception. In further eluci- 
dation of the law regulating the extremes of temperature, the 
four follomng posts, which are all nearly on the same paral- 
lel of 41" 30*, the first two being on the ocean, and the last 
two for in the interior, remote from large bodies of water, 
may tw adduced as striking examples : 

D,g,t,.,.d.:,COOglC 



80 Dr Forry en tht Climate t^thg tTniled State*. 

lUlfiHt. IdVMt. Hun UBDBl nofls. 

Fort Wolcott, Newport, B. L, 85 . 2 . . 83 

Fort TrumbuU, New London, Cft, 87 , 9 . . 78 

Council BluB!9, neartlie confln- \ ^f^, .> -.an 

enceot Platte MdMuionri, / ^*'* ■ ~" ' ■ *^" 

FortAntutrong:,EockIdBnd,IU., 96 . —10 . ■ 106 

These resultg, it may be neceeBary to add, exhibit the 
average range of a series of years, The extreme raage, for 
example, at Fort Brady, during a period of eleven years (from 
1820 to 1830 inclusive), is 130°, the mercury sinking in 1826 
as low as — 37o, and rising in 1830 to 93° Fahr. At Fort 
Snelling in 1831, the mercury sunk to — 32°, aad in 1827 
rose to 96°, being a range of 128°. At Fort Howard, in 
1823, it rose to 100% and sunk to — 38° ; being arange in the 
same year of 138°. At Fort Crawford we find the mercury 
in 1820 noted as high as 99°, and in 1821 as low as —36°, 
being a range of 135° ; at Fort Armstrong, in 1821, as low 
as — 28", and in 1830 as high as 98*. being a range of 126" ; 
and lastly, at Council Bluffs as low, in 1820, as — 22°, and in 
1822 as high as 108°, being an extreme range of 130". At 
the last named post, the thermometer rose every year above 
100°. When the Southern division of the United States 
comes under investigation, it will be seen tiiat the mer- 
cury there seldom rises as high as in our northern regiona. 

Hence it follows that latitude alone constitutes a very on- 
certun index of the character of climate ; for although tWo 
places may have the same mean annual temperature, and 
thus be on the same isothermal line, yet the distributioD of 
heat among the seasons may be extraordinarily unequal. 
So much, indeed, may tiie phenomena of superficial terrea- 
trial temperature, as depending on the position of the sun, 
be modified by local causes, that a claaeification of climates, 
or a system of medical geography, having for its basis mere 
latitude, is wholly inadmissible. 

It is thus seen that the climatic features of tiie coast of 
New England and of the region of the great lakes, exhibit a 
striking resemblance, while those of the third class of the same 
division are very dissimilar. In the climate of the third class 
of posts, distinguished by great extremes of temperature, by 
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Beasonii strongly contrasted, and a corresponding dryness of 
the atmosphere (unlike the first two classes, in which the 
air is moist and the changes of the seasons slow and uncer- 
tun), a constant and rapid succession is observed among the 
seasons. Summer, for example, succeeds winter so rapidly 
that there is scarcely any spring, the influence of which is , 
soTprisingly manifested in the vegetable kingdom. As the 
sonuners of the third class are remarkable for extremes of 
temperatnre, the mercury often rising in June, July, and 
August, to 100° Fahr. in the shade, so the winters are equal- 
ly characterised by extreme severity. From November to 
May, cold weather prevails, the ground being often covered 
with snow to tlie depth of three or four feet, and the general 
range of the thermometer being from liie freezing point to 
30" below zero. 

The lowest temperature, taking the mean of a month, oc- 
curred at Forts Howard and Snelling. At the former, the 
mean of the month of February 1829, at 7 o'clock A. M., 
is — 3°.17, andthemeanof December 1822, at Fort Snelling, 
is — 3°.61. This, it is to be observed, is merely the average 
of the morning observations for the month. Although the 
extreme severity of the winters at the posts remote from 
large bodies of water, has been already fully illustrated ; yet 
the following remarks made by Surgeon Beaumont, when 
stationed, in 1829, at Fort Crawford, Wiakonsan, which is in 
the latitude of Fort Wolcott, R. I., may be added in further 
elucidation: "The month of January was remarkably mild- 
and pleasant, the ground dry and free from snow, and the 
Missisuppi anuBually low and mifrozen. February was ex* 
tremety cold, the weather clear and dry, and the thermome- 
ter ranging during the month from the freezing point to 23° 
below zero. From the 1st to the 16th, the mercury stood 
every morning, with the exception of three (the 6th, 7th, 
and 8th), between — 1° and — '23°, and did not rise above 20° 
above zero dmnng these days. On the 2d, 3d, 4tb, &th, 9tbt 
10th, 11th, 13th, 14th, and 15th, the mercury at sunrise stood 
respectively at 14°, 16°, 4°, 16°. 23°, 18°, 20°, 18°, 10°, 6°, and 
4° below zero ; and on the 9th and 14th, it continued under 
— 8° during the 24 hours. During the moDth the prevuling 
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winds were northerly and dry, and the proportioti of fair and 
doady weather was — clear twenty-two dilyB, cloudy three, 
Tariftfcl* one, and snowy two. The mean depth of anow 
lM»abM* six inches. The month of March has been un- 
ttanally cold and dry, with one or two light falls of snow, 
which, wl^ the preTions coat, ha,s just been dissolrcd by 
the warmth of the solar rays without any rain. The ice 
on the Mississippi, which broke yesterday [March SOtii], is 
now moving o£F en matse." 

ScEircely does a winter elapse that the Hudson Rirer ts 
not froeen orer CTen in the vicinity of the city of New York ; 
while Philadelphia, and even Baltimore, lying on the same 
parallels which in Europe produce the olive and the oriuige, 
have their commerce often interrupted from the same cause. 
The Delaware, which is the latitude of Madrid and Naples-, 
ii generally frozen over five or six weeks each winter. Even 
the Potomac becomes so much obstructed by ice that all com- ' 
munlcaWon with the District of Columbia, by this means, is 
saspended for weeks. Further north, the mouth of the St 
Lawrence is shot up by ice during Ave months in the year ; and 
Hudson's Bay, notwithstanding it is in the same latitude as 
the Baltic Sea, and of thrice the extent, is so much obstructed 
by ice, even in the summer months, as to be comparatively 
of little value as a navigable basin. 

We find, however, even on our northern coast, a climate 
comparatively mild. As Nova Scotia is perfectly hianlar; 
with <he exception of a neck of land eight miles wide, and 
is so much intersected by lakes and bays that nearly one- 
third of the surface is under water, the mercury seldom rises 
above 66" in summer, or sinks lower than 6° or 8° below een> 
in winter. In addition to this, some influence must be exer^ 
dsed by the Gulf Stream, which strikes upon this part of th« 
coast, ** in tides of ftom 60 to 70 feet, overflows the country 
to the distance of several miles, and converts the mouths of 
streams, fordable at low water, into extensive anns of the 
sea, where whole fleets may ride at anchor." 

The meteorological phenomena of Canada, Nova ScoUfti 
New Bnuuwwk, and Ncwfoondland, aceording to the data 
-AiniuA«d.iB tbe Britiih ArmiMatiBttcfl, kk in perfieot hv-' 
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mony wiUi the laws of cUmate developed in the Uniied 
Statei. The climate of NoTa Scotia, irom the oauaei just 
atated, exhibits a marked con^a-ast to that of Lower Caoad* 
on the iame pwallels. In NewfcnmdUad, the elimate is 
similar to that of Nova Scotia ; but the suauners, in conse* 
queace of the melting of the icebergs on the tioast, are less 
w^m, of shorter dm^tion, and subject to more sudden Tiois* 
jutodes. In Canada, remote from the Lakes, the climate is 
of the most ezcessiYe character. At Quebec, when walking 
along the stavets, the sleet and snow frequently freeie in 
striking against the face ; and here too the alteroations of tem- 
perature are so sudden, that the mercury has been known to 
fall 70° in the course of twelve hours. Cold weather sets in 
M early as November, irom the end of which month till May 
the groDud remains covered with snow, to the depth of three 
or four feet. When the winds blow with violence trom the 
north-east, the cold becomes so exoessivoly intense, th»t the 
mercury congealed in the thermometer serves no longer to 
indicate the reduction of temperature. Wine and even ardent 
spirits beccHue congealed into a spongy mass of ioe ; and as 
the cold still augments, there follows congelation of the ^est 
which occasionally bnrst from this internal expvision, with 
tremendous noise. During winter, the general range ia from 
the freeeing point to 30° below xero. The seasons do not, 
aa in more temperate regions, glide imperceptibly iuto each 
other. In June, July, and August, the heat, which often at< 
4ains 95° Fahr., is frequently as o^tressive as in the Weal 
IndiM. 

On our western coast, the extremely modified climate of 
the region of Oregon, on a parallel five degrees north of the 
et^ of New York, has beat already illuB^vted. During a 
year's observatitsis at Fort Vuicotwer, the lowest point ia 
17°, and the whole number of days below the fusing point, 
are only nine, all of which are noted in January. We are 
told by Mr Ball, of the State of New York, by whom these 
obserrations were made, that he' commenced plowing in 
January of the year 1833. " The vegetables of the preeed- 
iag seMon," he says, " were still steading in gu<deiu ua-^ 
toaibed 1^ tto fiott. Nev gnuw had qtrung up nvAuvaHf 
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for exMlIeot pasture. * * * Though the latitad« iB nearly 
tiiat of Mootreal, mowing and coring haj are unneoesaary, 
for cattle graze on {resh-growing grass through the win- 
ter. * * * 'Winters on the ColnmbLa River are remarkably 
mild, there being no snow, and the river being obstruct- 
ed by ice but a few days daring the first part of Janoary. 
Grass remuned in sufficient perieetion to afford good food ; 
and gwden vegetables, such as turnips and carrots, were not 
destroyed, hot no trees blossomed till March, except irillow> 
aiders," &c, 

2. Middle Divition.'—Tia.B division comprises two general 
aystemB of climates, which hear, in some degree, the same 
meteorological relation to each other as the modified climate 
of the great lakes and the coast of New England does to that 
cf tlie third class of the some division. "Ihe posts furnish- 
ing the meteorological data of the Middle Division are tiie 
following: — ^Fort Mifflin, near Philadelphia, 'WashingttHi 
City, Jeffersfm Barracks, near St Louis, Fort Mcmroe or Old 
Point Ctunfort in Virginia, Fort Gibson in ArkaasaB, Fort 
Johnston on the coast of North Carolina, Aagnsta Arsenal, 
Georgia, Fort Moultrie, Charleston Harbour, and Fort JeHiq>, 
near Saline Biver, liouisiana. The laws of climate deve- 
loped in the preceding division, do not find so happy an illus- 
tration in this one ; for as the physical causes act less pro- 
minently, the effects are less marked. These poata cannot 
be happily arranged into the two classes of uniform and ex- 
cessive climes, as the majority of them are of a mixed cha- 
racter. Fort Mifllin and Washington City do not properly 
pertain to either class, being in a measure under tlie influ- 
ence of the Atlantic, while the south-western stations expe- 
rience Uie powerfdl agency of the GuK of Mexico. As we 
proceed aootfa, the eeaaons become, as a general rule, mcH« 
uniform in proportion as the mean annual temperature in- 
oreaBes. Although the tliennometrical results given at 
Washington City fairly place it in the class of excessive cli- 
mates, yet on following 4:he same parallel westward, a 
Btill greater contrast in the seasons is exhibited. Thos tlie 
difference between the mean temperature of winter and sum- 
mer at Jefferson Barracks, notwiUistanding it is about balf 
i. I X'ioo'jlc 
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a degree farther soutli then Waahington City, ia 1°.80 
greater ; &nd on comparing Fort Gibson, ArkanBaa, with Fort 
Monroe od tiie coast of Virginia, though the latter is 1° 15' 
north of the former, the difference at Fort Gibson, in the 
same r«spect, ia 3°.69 greater. Fort Johnston, on the coast 
of North Carolina, which is 0°.32' north of Augasta Arsenal^ 
Georgia, also exhibits a less extreme in the opposite seasons. 
Fort Mifflin, near Philadelphia, shews a greater contrast in 
Jhe opposite seasons (so all-powerfnl is the equalizing influ- 
ence of large bodies of water), than any one of the following 
posts, all being Irom two to seven degrees ftirther north, 
yiz. Brady, SulliTaa, Preble, Niagara, West Point, ConsUtu- 
tton, Wolcott, and TrambuU ; and Washington City exhibits 
greater extremes than the three last named. 

The general laws, in reference to the difference between the 
mean temperature of winter and spring, already revealed in the 
Northern Division, are here confirmed. Jefferson Barracks 
shews s greater inequality than Washington City, and Fort 
Gibson than Fort Monroe. Fort Jesup cannot be fairly com- 
pared, bywayof contrast, withapoBttion in the same latitude 
on the Atlantic, as the warm atmospheric currents from the 
Gulf of Mexico exercise there a very appreciable influence. 

The laws developed, as respects the mean annual range of 
ihe tlieTinometer, are also here corroborated. Washington 
City has a mean annual range of 84°, while that of Jefferson 
Barracks is 89° ; the ratio of Fort Monroe, on the one hand, 
is 73°, and that of Fort Gibson, on the other, is 88° ; and 
lastly, the range at Fort Johnston is 62°, while that of 
Augusta Arsenal is 73°. 

It is thus seen that the climate of the region of the great 
lakes on our northern frontier is not more contrasted in the 
oppo«t« seasons than that of Philadelphia — an inference 
long since deduced, from the fact that similar vegetable 
prodnctionB are found in each, while the same plants will not 
flourish in the interior of New Yoric, Vermont, and New 
Hampshire. The region of Pennsylvania, as though it were 
the battle-ground on which Boreas «id Auster struggle for 
tDBstery, experiences, indeed, the extremes of heat and cold. 
But proceeding souUi ^ang the Atlantie plun, climate soon 
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undergoes ft strUtiDg modification, of wbioh ilie Potonuw 
River fonns the line of demarcaUon. Here the domain of 
snow terminates. Beyond tlus point, the sledge is no more 
seen in the farmer's ham-yard. The table-lands of Ken- 
tucky and Tennessee, on the other hand, carry, several de- 
grees farther south, a mild and temperate clime. 
; 3. The Southern Divition, which is characterised by ihe 
predominance of higbtemperatnre, remains to be considered. 
On approaching our sbuthem coast, climate undergoes a 
most remarkable modification. The seasons glide imper- 
ceptibly into each other, exhibiting no great extremes. TUs 
is strikingly illnstrated on comparing the difference between 
the mean temperature of summer and winter at Fort Sael- 
ling, Iowa, and at Key West, at the sonthem point of Flo- 
rida, the former being SS'-CO, and the latter only ll''-34. 
Compared with the other regions of the United States, the 
peninsula of Florida has a climate wholly pecaliar. The 
lime, the orange, and the fig, find there a genial temperature ; 
the course of vegetable life is unceasing ; cnlbtary vegetables 
we cultivated, and wild fiowers spring up and flonrish in the 
month of January ; and so little is the temperature of the 
lakes and rivers dtminiahed during the winter months, that 
one may almost at any time bathe in their waters, the 
climate is so exceedingly mild and uniform, that besides the 
vegetable productions of the southem States generally, many 
of a tropica] character are produced. The palmetto or cab- 
bage palm, the live-oak, the deciduous ' cypress, and some 
varietieB of the pine, are common farther north ; but the 
lignum-vitie, mahogany, log- wood, mangroove, cocoa-nut, &e., 
are found only in the southem portion of the peninsula. 
Here also, in common with our southem borders, the fig, 
date, orange, lemon, citron, pomegranate, banana, otive, 
tamarlM, papaw, guava, as well as cotton, rice, sagar-caoe, 
indigo, tobacco, maize, &c., find a genial climate. In con- 
templating the scenery of East Florida in the month of Jano- 
ary, the northern man is apt to forget that it is a winter 
landscape. To him all nature is changed ; even the birds of 
th« air — the pelioan and the flamingo— indicate to htm a cli- 
mate entirely new. 1%« i 
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1883, to k boat expAditbn, the double ol^ect of which was to 
opemte againit the SemiDolai, and to explore the toarces of 
tbe St John'!, found, in the midst of winter, the high cane- 
gnus which coren its banks, intertwined with a variety of 
blooming moming-glorj, (ConvolTulns.) The theimometer 
at mid-day in the shade, stood at 84° Fahr,, and in the sun 
roae to 100°; and at night we pitched no tents, but lay be- 
neath the cooopy of heaven, with a tcreea, perhaps, over the 
face, as a protection against the heavy dews. Notwithstand- 
ing the d«y attains such a high temperature, the mercury 
jvst befbre daylight often sinks to 45°, caasing a very nn- 
oomfoitablesansa^nofcold. Along the eouth-eaatera coast, 
at Key Biscayno, for example, frost is never known, nor is it 
ever so oold h to require the use of fire. In this system of 
diaurte, the rigours of winter are nnknown, and smiling ver* 
dove never ceases to rdgn. 

The climate of Fensacola and of New Orleans, the former 
represented by Cantonment Clinch, and the latter by Petite . 
GoqqiUe:, the two posts being respectively in the vicinity of 
iheee cities, is nearly 'as much modified (in consequence of 
the agency of the Gulf of Mexico, and in regard to New Or- 
leans the addiUonal inflaeoce of large lakes), as simiUw 
parallels in £ast Florida. The laws of temperature relative 
te East Florida have been perhaps more eatisfaotorily deter- 
mined Uian in any other region of the United States. We 
have here the data of four posts fortooately wtoated, viz. 
Fort Marion at St Augustine, on the eastern coastt — Fort 
Brooke at the head of Tampa Bay,* abont thirty miles from 
the Giulf of Mexico, — Fort King, intermediate to these two 
points, — and Key West, belonging to the Archipelago, about 
sixty nules southwest from Cape Sable. As Fort King is 
utnated in the interior, and the other three posts are on the 
coast, we have an additional illueti<ation, even in a climate 
charactMised by very little distinction of the seasons, of the 
modifying agency of large bodies of water ; for the mean 
temperature of winter at Fort King is lower, and that of . 

• 'nMoldSpMi«hftppril«tionwMEqnrita8uttlo,or'Bi{roltbeUol]r 
lioit,AeiuuneTaiwaMo£th«azertnctedt«anein< _ , 

D,g,l,.,.d,,COOglC 



88 Dr Ferry m the Otmate tfthe UnUed Sfttt. 

sounner hi|^er, than at tiie otiher three posts. Altiioag^ 
Key West, which is 4° Sd" vmtb of Fort King, has a mean 
annwaJ temperature 3°'43 higher,.yet the mean Bummer tom- 
perature a 2°.81 lower — a law whidi U atrikingly illuetrated 
oa the map of the United States, which shews that ihe iso- 
'Uieral line of Key West cata SaTanoah, Angoetai aod Fort 
Gibsoo. This equalucing influence of the ocean is still fur- 
tlier exhibited in the annnal range of the thermometer, the 
mean of the monthly ranges, and the average difference of 
the Bucceasive montliB.t During Qie summer months, the 
morning and evening obBerrataons at Fort King and Key 
West are nearly the same, the disparity being oansed by the 
exalted temperstore of the former at mid-day. As is usual 
in sonthem latitudes, there is a little variation presented at 
Key West in the mean temperature of the aame month in 
different years. Within the period of six years (trtaa. 18S0 
to 1836 inclnsive), the mercury at Key West was never 
known to rise bigger than 90°, oe sink lower than 44°. 

There is little difference between the thermometrica) phe- 
nomena presented at Key West and the Havannah. In the 
West India Islands, the mean annual temperature near the 
sea is only about 80°. At Barbadoes, the mean temperature 
of ^e seasons is as foUoira : winter 76°, spring 79% summer 
81°, and autnnm 80°. The temperature is remarkably oni- 
form ; fbr the mean annual range of the thn^nometer, even 
in the most exoeesive of the islands, is, according to the 
i&itish army statistics, only 13°, and in some not more than 
4°. Contrast this with Hancock Barracks, Maine, wbieh 
gives an annual range of 118°, Fort Snelling, Iowa, 119% and 
Fort Howard. WiBhonsan, 123° I 

The peculiar character of the climate of East Florida, as 
distinguished from that of our more northern latitudes, con- 
usts less in the mean asnual temperature than in the man- 
ner of its distribution among the seasons. At Fort Snel- 
ling, for example, the mean temperatore of wintw is I&°^95, 
and of summer 72°-76, whilst at Fort Brooke, Tampa Bay, 



t All these variouti results are presenteil in a tabulur form in tlio 
author's work on " The Climate of ^e TJoited Stated, sod ita Endemic 
Influence*." 
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&e former is 64°-76, and the latter 81°-25, and at Key West 
70°-05 and 81°-3g. Tbas, though the winter at Fort Snel- 
ling is 64°*10 colder than at Key West, yet the mean t«m- 
perature of summer at the latter is only S'-M higher. In 
like manner, slthODgb the mean annual temperature of Petite 
Goquille, LoQifiiana, is 2° lower — that of Augusta Arsenal, 
Oeorgia, nearly 8° — and that of Fort GHhson, Arkansas, up- 
ward of 10' lower — than that of Fort Brooke ; yet at all, the 
mean summer temperature is higher, Setween Fort Snel- 
ling, on the one hand, and Fort Srooke and Key West on 
the other, the relative distribution of temperature stands 
thus : difference between the mean temperatnre of summer 
and winter at the former S6°-60, and at the two latter 16''*49 
and ll°-34 ; difference between the mean temperature of tiie 
wuviest and coldest month, 6r-86, compared with 18°-6d and 
14°-66 ; difference between the mean temperature of winter 
and spring, 30°-83 to 8°-35 and 5°-g9 ; and the mean diffur- 
euoe of successive months, lO^^d to 3°'09 and 2°-44. 

The diverse climatic peculiarities of Fort Snelling and 
Key West are delineated in the accompanying engraving, 
I^te II. The contrast in the course of the mean annual 
temperature of these two posts, as traced through each 
month, is indeed striking, while the variation of temperature 
on each of these monthly lines is still more marked. Al< 
though the average minimum temperature of Fort Snelling 
in January is as low as 22° below zero, while that of Key 
West is 67° above ; yet, strange to say, we find the mean 
maximam temperature of July at the former 5° higher than at 
the latter. The course of the seasons are equally marked in 
their contrasts ; for, while the curves of Key West are confined 
witJiin a few degrees, those of Fort Snelling are bo oppo- 
site that the lines of spring and autumn traverse each other at 
right angles, and those of sommer and winter are so remote 
that the one is iTuly hyperborean, and the other tropical. 

This remarkable equality in the distribution of tempera- 
tore among the seasons in Florida, compared with the other 
regions of the United States, constitutes its chief climatic 
peculiarity ; fuid the comparison, if extended to the moat fa- 
voured flitnations on the continent of Europe, and the var 
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rioas-ialvidi ofihe Mediterrs&ean Mkd Atbtntio bsltl in hi^- 
Mi asUmatioi) fgr mildnaBs Md equability of climate, ii no 
vay diipftra^iag. A compuiaon of the mean temperature, 
that of the wanooeat and coldest mouth, and that of Bueoes* 
sire montiii aad Beawma, reaaUa generally in farour of pouu- 
aulivFlorida. Themeandifferenceof BuoceaBiTemoathaatandR 
thn>: FiHa,&''-75; Naples, 6''-(}8 ; NLce,4''-74; Rome,4°-3d; 
FoH King, interior of Florida, l°-26 ; Fort Marim, at St 
Anguatine, 3°-68 ; Fort Brooke, on tbe western side of Flo- 
rida, S^'Og ; Penzance, England, 3°-05 ; Key West, near the 
Beuthem point of Florida, 2'''44 ; and Madeira, 3°-41. The 
mean annual range Uuia : Fort King, 78° ; Naples, 64° ; 
Some, 62° ; Nice. 60" i Montpelier, 66° ; Fort Broolte, hT ; 
St Augustine, &d° ; Penzance. 49° ; Key West, 37° ; aaA 
Madeira, 33°: 

The want of instramental obserrationfl until recently, to 
indicate with preoision the actual or compwative humidity 
of the atmosphere in Florida, is to be regretted. That tiiie 
air is mu(^ mors bumid than in oar more northern regions, 
is sufficiently oogniflable to the senses. The deposition of 
dew, eren in the winter, is generally very great. To gaard 
against the oxidation of metals, as for instance snrgical in- 
strumenta, is a mattw of extreme difficulty. During the 
Bumm^, books become covered witli mould, and keys rust in 
one's pocket. Fungi flourish luxuriantly. The writer has 
koowa a snbstanee of this kind to spring up in one night, 
and flo incorporate it«elf with the tisBue of a woollen garment 
as to render sepairation impracticable. As the rains, however, 
generally fall at a particular season, the atmosphere in win- 
ter is comparatively dry and serene. The following abstract 
of tiie monthly &11 of rain at Key West is tiie mean of five 
yeara' observationB : — 

January 1-82, February X-84, March 1-98, April 1'09, May 
6 34, June 2-89, July 2-84, August 3-SO, September 4-36, 
October 8-38, Norember 1-49, December 1-13 ; Annual ave- 
rage 31-40. 

During six months, from November to May, it will b« ob- 
served that Uie proportion of rMQ is but 8-84 inches, being 
little above ooa-fourth of the aoitaal quantity. N«w^ •■ ia 
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trofned ellmatoB a portion of the ymr is known m tbe naxty 
■eason, ftnd m the uune qnantit; of nun descends in a con- 
ndentbly «horter space of time than in the temperate Kone, 
it follows that the proportion of fair days and clear skies is 
inilnitely in favoiir of tlie former. This is strikingly eri-' 
deneed in a comparison of Fort King, in the interior of East 
Ftorida, and of oar northern lakes thready adverted to ; the 
atmnri number of fur dajrs at the former being 809, and at 
the latter only 117. On the coast of Florida, howerer, tiie 
srerage is not more than 250 days. 

Thns it is demonstrated that invalids reqmring a mild 
winter reridenoe, have gone to foreign lands in search of 
what might hare been fonnd at home, viz. an everpreen land, 
in w/hck wilttfloH>er$ never eease ta unfoid their petali. Bnt 
to treat of the advantage of peninsular Florida as a winter 
residence for pnlmonio and other invalids from more northern 
latitodes, wonld be incompatible with our present object. 

Having completed the detiuls relative to each division of 
the TJoited States, we may now tiUce a glance at the general 
laws of climate, as illustrative of their hwmony thronghoat 
the ^be. It is an important general law in reference to 
both continents, that a striking analogy exists, on the one 
hand, in the climatic features of the western coasts, and, on 
the other hand, in those of the eastern shores. Thus in 
tracing the same isothermal line around the northern hemi- 
sphere beyond the tropic, it presents on the east side of both 
cmtinents eoneave, and mi the west side eimveXf Bummita. 
Following the mean annual temperature of 65''-40 F&hr. 
aroond tlie whc^e globe, we find it passes on the 

E. coart of old world, N. Lat 39" 54'. E. Lou. US' 27, near Peiin. 
E. eowt of new woild, N. haX. 89° 66*, W. Lon. 76° IS', PhiUdelphlft. 
W. eoHt of old VMM, N. Lat. 45° 4Sl, W. Lod. 0° W, neu Boideonx. 
W.<»astofMwwoild,N.L»t.M°«)',W.Lini.l(M° tf.C^eFouI- 
weatfaet, aoDtb of tbe sooatli of Colombuk 
On comparing the two systems, the conoave and convex 
Bommits of the same isothermal line, " we find," says Hum- 
Ixddi, '* at New York the Bummer of Rome and the winter 
of Ci^iMihagen ; uid at Qoebeothe summer of Paris and the 
wiaiv cf Patenbnwh. In (Hiina, at Bekin, tat •xample, , 



92 DrFavry^t the CUmateo/ the United StaO*. 

irh«t« the mean temperature of tbe ;ear is tltat of the coast 
of Brittany, the torching beats of BBininer are greats than 
at Cairo, and tbe winters are as rigorous as at Upsal." 

Tbe difference of climate between vreatern Europe and 
eastern Nortii America, was long since determined by Hom- 
boldt, in his paper onlsolhermal Lines, and tbe Diitributien of 
Heat over the Globe ; but these voriouB relations, owing of. 
course to the paucity of his data, are not cbMVcterised t^ 
much precision. 

The iBothermal line of 41°, which, according to this philo- 
sopher, passes through the Bay of St George, in Newfound- 
land, in the latitude 48°, if coiTectly ascertained, sinks as ii 
penetrates towards the interior of the continent ; for at Han- 
cock Barracks, Maine, in latitude 46° 10*, at a distance of 
one hundred and fifty miles from tbe Atlantic, the mean an- 
nnal temperature is 41°.21, and at Fort Brady, at the outlet 
of I^ako Superior, in latitude 46° 39', it is 4l°.3d ; and pro- 
ceeding to the tveatem coast of America, we find that at Fort 
Vancouver, Oregon Territory, in latitude 4&° 37', tbe mean 
temperature, like similar parallels in western Hiuxtpe, is as 
high as 5r.75. 

As tbe region of tbe United States, however, exhibits very 
cUverse Bystems of climate, even on tiie same parallels, Budt 
oompfurativetables, as, for instance, the difference of the sea- 
sons from tbe equator to the polar circle, can present only 
the moflt general laws. For example, it shews that on the 
isothermal line of 41°, the mean temperature of winter is 
14% and that of summer 66°.20— a result obtained from ob- 
servations made in lat. 48°, on the Bay of St Greorge, New- 
foundland. Now, according to the "Army Meteorological 
BegiBter," this isothermal Hne is again found in the comp^ 
ratively eqoalizod climate of Fort Brady, at the outlet of 
Lake Superior, in lat. 46° 38', where the meaji tempeavture 
of winter is as high as 2L''.07, while that of summer is only 
63°.18. Again, the tftble shews that on the isothermal line 
of 50°, the mean temperature of winter is 30°.20, and that 
of summer 71''.60 ; but this too gives only a partial view, as 
at Fort Wolcott, Rhode Island, tbe fonoer is 32°61, and the 
latter 69°.06, and at Council Bluffs, near the juuetkni of ih» 
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Platie and MisBoari, 24°.17 ftnd 75°.83 ; tiiuK ghewing that 
the dupanty in tbe mean temperature of wisterand Bunmer, 
OQ the same parallel of latHade, and on the same isothermal 
line (that of Fort Wolcott being &0°.61, and that of Council 
Blofiv, 51°.02), ia 14°.80 greater is an eaeatthe than in a tm^ 
form climate. 

Aft those who firct observed the climatic difference between 
western Europe and eastern MorUi America, were natiTet 
of the former, they of coarse regarded the climate of their 
own country aa constitating the rule, and Uiat of America 
aa the exception ; while lome, even now, as, for instance, 
Lyell, OS already quoted, make Europe the exception to the 
general mie. But when these facta came to be generalised) 
it was diecovered that Uie eastern coasts of both continents 
have a lower annual temperature and more contrasted 
seasons Uuuk the western in corresponding latHudes. These 
results find a satisfactory explanation in physical cauBes ; 
thus demonstrating tbe harmony of the laws of climate 
throughout the globe. 

IHd spoee allow, it would be easy io shew that the ratiotuUt 
of all these laws finds a ready explanation in the phenomena 
(^ the polar and equatorial currents, in connection with oer- 
tain local canses. Suffice it to refer to a single explanation. 
The winds without the tropics hare a prevailing direction 
from the west, — a fact which affords a solntjon of tbe pro* 
blem that in extra-tropical latitudes, countries lying to the 
eastward of seas or other great bodies of water, have milder 
climates than those situated on the eastern portions of a 
emtinent. Thatthis westerly breeze prevails with consider- 
able regularity, is apparent ^m the following observations 
Biade by John Hamilton, during twenty-six voyages between 
Philadelphia and Liverpool, from 1798 to 1817, shewing that 
the winds were more than half the time firom the west. 
Tbms, out of 2029 days, the winds prevtuled 

From northward, . . . 208 days. 



, . . Boutbwfurl, 
... eastward, 
. . . westwMtl, 
Varioblo, 



167 
361 ... 
1101 ." 



9i Df F«ny m the CUmnu oftht Uniltd Statu. 

We &IU perocire at once the principal cause of the riae 
of iha iiothnmial line on tJie weatern ooait of oontinents ia 
eiira>tnqHcal latatadcB ; for there a thus Bwapt from the 
ooeaDr which nerer sinks below th« freezing pointt a humid 
aitnosphere, whioh, in its paasage orer the land, has a con- 
stant tendency to establish an eqoilibrinm of temperatorei 
and as its Tapoui' is gradually condansedi it fJso aTolre* it« 
latent heai. Ab large bodies «f water nerer beoune so cold 
in winter, or so warm in summer, u ihe earth, the winds tha6 
swMp from them have a ooastant tendency to maintain aa 
sqniUbrinm of temperature. Land winds, on the oontrary, 
must necessarily bear with tiiem the greater or leas de- 
gree of cold induced by congelation, while, in summer, they 
will convey the accumulated heat absorbed by the earth ; 
and IhuB is produced, in a great measure, those eztretnea of 
the seasons whioh characterise exbs-tropical latitudes on 
the eastern coasts of continents. 

The difference of temperature on the eastern and western 
coast of continents \b still further increased by local causes. 
Europe ia separated from the polar circle by an ocean, while 
easteiv America stretches northward at leaat to the 83° of 
latitude. The fomisr, intersected by seas, whioh temper the 
climate, moderating alike the excess of heat and cold, may 
be considered a mere prolongatian of the old world ; while 
the northern lands of the latter, elevated from three thoa- 
sand to five thousand feet, become a great reservoir of ice 
and snow, which diminishes the temperature of adjoining 
regioiu. " America," says Mr Phillips, " wiA IHtle north 
tropical and wide polar land, gives us a case of extreme re- 
frigeration frtim the pole towards the equator ; Africa and 
the west of Europe compose a surfaco of wide and hot nm^ 
tropieol land, with free channels to a polar sea." HencA 
Xii^dand, undo* the 72°, experiences a less rigorous climate 
than Glreenland under the 60th parallel. On the other hand. 
between the 40th parallel and the equator, the influence of 
land, if not very elevated, produoes efifects diametrically 
opposite ; for the sur&ce of the. earth abserbs a large quan- 
tity of caloric, whioh is difiiised by a radiation into the 
atinosplien. Thna Africa^ as tfalt«-Snm 0bi«mii " Uka 
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ftn mmenM fbmaoe, diBtributes ito heat to AnUa, to 'Furii^ 
in Ama, and to Europs.'' On tike conixvry, the i]ortli-«ast- 
eni extremity uf Ana, which extends between the 60th aad 
70th parallel, and is bounded on the Honth by water, expe- 
lienoes «xtreme cold in oorretponding latitudes. 

Another caiisc contriboting to the same effect ie ibe Oulf 
Stream, the warm air arisii^ from which being waifted by 
the westerly winds munly to the shores (^ Europe. But 
independent of the westerly winds, which transport the 
tempered aitnosphere of the Facifio over the land, and con- 
venely, in traversing the continent, bear npon their wings 
the acoomolating cold towards oar eastern shores, we ob* 
serve, in attempting to aocomit for the extraordinary dissi- 
militude in the cltmate of our two coasts, on the eastern side 
an unascertained prolongation of the continent towards the 
pole, and an oceanic cnrrent sweeping immense masses of ice 
southwardly; while on the western side the great range'itf 
Rocky Mountains shelters Oregon from the polar winds, and 
the projecting mass of Russian America protects it from the 
polar ice. 

Connected with this safajeot is the question freqoently 
agitated, whether the old continent is warmer than the new. 
Volney and othws hare attempted its solution by a compo' 
rison of the mean annnal temperattires of different places on 
hotti sides of the Atlantic ; but to this mode cf determining 
it, the oligeotion at once presents itself, that the points of 
comparison represent opposite extremes in the cUmate of 
each continent. Indeed, the question in itself involvei an 
absnrdify ; for as the laws of natnre are unvarying in their 
operation, and u similar physical coodilions obtain in ooiv 
reipoading parallels of both continents, the same tnetoorolo- 
gio^ phenomena will he induced. It shews in lively colonrs 
the truth of the remark, that every physical science htan 
the impress of the place at whioh it received earliest culti- 
vation. In ge(4ogy, fbr example, all volcanic phenomena 
were long reCBrred to those of Italy ; and in meteorology, 
the d&mate of Kurope has been assnmed as the type by which 
to estimate thsft of alLcorreBpOnding latitudes. In malting 
a coB^iaruKKi of tbe two coi^incaits, it is, therefore, nece»- 
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soiy that boUi p<nata htLve the %am9 lelfttive position. Fori 
SalUvaiif Maine, notwithstanding it is more than 11° sooth 
of Edinbu^h, ScotiAod, exhibit! a meui wannal temperature 
di" lower ; Bordeaax, which ia -pazallal with Fort Sullivao, 
has an annual tMBperature 15° higher; and the mean of 
Stoddiolm, in lat 69° 20', ia about the same as t^t of Fort 
Sallivan, in laL 44° 44'. These are not, howecer, legitiHUute 
points o£ oomparisfHi. Pekin and Philadelphia, eaoh tn the 
eastern coast of its re^eotiTe continent, ^re &jr exaB^leSt 
having the same latitude and a similar relative pcnitien, and 
couBeqnently the same mean annual tempmatore. A com* 
parison between 'waatem Europe and the United States 
would be equally improper with a oompariaon between it 
and China. « Tbna at Pekin, in lat, 40° N., long. IW 
20' £.," we are told,* " the mean temperature of sommar 
is 78°-8, and of wioter 23° — a difference of not less than 
5S°-8, which gives rise to a &ost of several months' duration: 
in that part of China ; yet Pekin is uader the same pualld 
as the southern extremity of Naples, where frost is unknown, 
and of the central provinces of Spun, in which, though at 
an elevation of two hundred feet above the sea, ice is ui 
extremely rare occurrence." 

Now, at Philadelphia, on an average of thirty-two years, 
the mean summer temperature is only 73°']7, and that of 
winter is as high as 32^-96, miJung a difference of 42°-21. 
Hence, as this difference ia nearly 15° less at Philadelphia 
than at Pekin, and as the same result appears in the sub- 
joined comparison of similar parallels in Oregon and in 
western Europe, it follows, conbwy to general, indeed we 
may say vniveraal, opinion, tJiat the new world, so far fr<yin 
having a climate more austere than the old, has, in fact, if 
there really exists any difference, a more mild and uniform 



It ia only within the temperate zone, firom 30° to 60° of 
north latitude, that the year exhibits the grateful vicissitudes 
of the four seasons — the varied chonns of spring and autumn, 
the tempered fires of summer, and the healthful rigours of 

* Eiicf clopcedia Eritauuica. 
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winter. Wudom deBires oot that ** eternal spring," the 
VBiit of whioh poets a£Fect to deplore. At the equator there 
U BO difference between the mean tempemtore of Bummer 
asd winter, bnt it increawe, as a general rule, with the 
latitude. From Florida to Canada, 1^ contrast in the sea- 
BOBS increases in proportion as the mean annoal temperature 
decreases — a general law snt^eot to modification on eTery 
parallel, in accordance with the varieties in physical geo- 
graphy. It has been alrea^ seen, that the greatest and 
the least contrasts of winter and summer are exhilnted at 
Fort Snelling itnd Key West Upon this point, Homboldt 
has, as osoal, determined many important laws. 

" The winters of the isothermal curre of 68"," he says, 
'* are not found upon that of 61°, and the winters of 61° are 
not net with on the cnrre of 42°." In considering sepa- 
rately what may be regarded as the same systems of climate, 
for example, tiie European region, the transatlantic region, 
or that of eastern Asia, the limits of variation become still 
more narrow. Wherever in Europe, in 40° of longitude, the 
mean temperature rises— 
To 69N»\ (44*«> to 48^40^ /73-00 to 7ir-00 

ToM°-»L , 36°-fili to fl'-Ool Mdlhe [68°-00toV3°-00 

To ar-OO ) wm""/ 5i=.i(, to 37=-4oV raiBmen ( 63°-60 to fl9°-80 
ToM°-m| *"•«'" l28*-40to36°-10l from 1 sr "20 to 6ff'-00 
To il-'OOj |20°'30 to 2ff'-8oJ ^SF-*) to 6e°-00 

In the United States, if tb,e comparison is confined to the 
same system of climates, as, for example, the posts on the 
ocean or lakes, or those remote from the agency of large 
bodies of water, the limits of variation, as in Europe, are also 
narrow ; but if the whole extent of our domain is embraced, 
the results are strikingly diverse. Thus — 





Huh TElirauTnii. 1 


AnBuL 


WlBter. 


Sbbidm. 


Coiu>cllBluSb,jiinctioD of Platte i 
andUlBiomi, . . . f 


6r-75 
Sl'-tXt 


41°-33 
24°-47 


75-82 


Difference, 


(T-ra 


■f 16-86 


-ia'-82 



fiyii. XZXIX, NO, LXXVU.— JDI*Y 1846. 



Woo^ Ic 



98 Dr Fony on tAe aimaU «/ the UniUd Slalei. 

Here, then, aU!uH^[h tUene i* not a degree of difference in 
the mean annual tsmperatnre of Fort VaQcouver and Coua- 
cil Bluffa,. yet the maan winter temperature of the latter is 
nearly leventeen degrees lower, while the mean sammer 
temperature is nearly eleven degrees higher. But tbiii con- 
tnwt ia exhibited in a still more marked degree by comparing 
the difl'ereaoe between the mean temperature of wintfir and 
summer, the former being 23"-67, while the latter ia 5l'^-35. 

" In tracing five isothermal lines between the parallel of 
Rome and St Petersburg," continues Humboldt, " the cold- 
est winter presented by one of these lines is not found again 
on the preceding line. In this part of the globe, those places 
whose annual temperature is 54°-50 hare not a winter below 
32°, which is already felt upon the isothermal line of 50'." 

In the European climate, two points having the same 
winter temperature may difi'er as much as 11° in latitude. 
Thus in Scotland, in latitude 67°, and isothermal line 45°'50, 
the winters are mora mild than at Mihui, in latitude 46° 2^', 
ond isothermal lino 55°'80. Consequently, the lines of equal 
winter cut isothermal lines which differ 10°. At the isle oi 
Maggeroe, at the northern extremity of Europe, under tlie 
p»ral)el of 71°, the winters are 7° milder than at St Peters- 
burg, latitude 69° 66'. In the United States, embracing the 
whole region between the Atlantic and the Pacific, as great 
a contrast no doubt exists. The mean winter temperature 
of Fort Vancouver, Oregon Territory, latitude 45° 37', is 
found about 9° farther south, at a point intermediate to 
Fort Gibson and Jefferson Barracks ; but if the observations, 
like those in Scotland just referred to, were mode on the 
coast (Fort Vancouver being seventy miles distant from the 
Pacific), the winter temperature would necessarily be still 
higher. As the mean annual temperature of Fort Vancouver 
ia 51°'75, ond that of the assumed point between Fort Gib- 
son and JeScrson Barracks is about 61°, it follows that the 
lines of equal winter cut isothermal lines which differ more 
tAw 9° of Fahrenheit. (See Plate IL) 

In Europe » greater delation from the terrestrial parallels 
is caused by the infleetions of the isodieimal than by the 
isothermal lines ; for while two points having tlie same wiu- 
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ter temperature may differ an mueh as 11" in lotHade, * dif- 
ference of Dot more than S" is found between any two places 
haTtDg an equal mtnual tetnperatare — disparities which ia> 
crease ob the eastern coast of Asia is approached. In the' 
United States the eame lawobtaniB; for between the iso- 
thermal line of Fort Vancouver and the Btime hi t)ie Atl&ntio 
region, the diflFerence is only 4* of latitude. (Bee Plate 11.) 

The isotheral curves or lines of equal sntninei' follow a' 
direction opposite to that of the isocheimal lines. The 
region about Moscow and Hbat about the mouth of the Loire, 
in France, notwithstanding differing 11" in latitude, present 
the same eummer temperature. Although this result, as 
regards difference of latitude, is not discovered In the TTnited 
States, yet the moat extraordinary results in this respect 
have been demonstrated on the same parallel Fanning from 
the Atlantic through the great lakes. In the T7nit«d States 
the heats of summer are everywhere intense. At Fcnrt 
Snelling, notwithstanding the isocheimal line is ii" loweC 
than at Key West, the isotheral is only 8° lower. (See- 
Plate II.) At Fort Vancouver, the mean summer tetapera- 
tnre is 2° or 3" higher than on the same parallel in ^e 
region of the Atlantic and the great lakes, and about 7° 
lower than in the excessive climates of the same region. In 
tracing an isothermal line around the globe, we find that thb 
same causes which, on the Atlantic coast of North AmericA 
and in the north of China, depress the curves of equal an- 
nual heat, tend to elevate the isotheral curves or lines of 
equal summer. Thus, in following the isothermal line of 
51 around the globe, and adding the indications of the mean 
temperature of summer and winter at its summits and 
depressions, we find it marked in England, ^^; in Hun* 
gary, ^^ ; in China, ^^ ; in Westem America, ai Fort 
Vancouver, ^^; and in eastern America, at Goaacll Bluff's, 
^ ; and at Fort 'Wolcatt, Rhode Island, ^ 

The law, as established by Humboldt, thai the mme cauiet 
which produce the greatest eonvexilj/ of the itothermal Hue alto 
eguedixe the temperature of the teaeone, has been already well 
iUastMted in the table tracbg the isotherisal line <tf 60°-4O , 
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ftronnd the earth. 1%e same isothermal carve, according to 
Humboldt, rana on tiie weBtem coarts aboat six degreea of 
latitude higher ihan on the eastern ; but to illuafa^te the 
law that at this convex pMnt the Beasons are most equalized, 
anotiier table becomes necenaairy. Thus the anntml naean 
temperatare being equal to the foortb part of the total of 
the winter, spring, summer, and autumnal temperatoreB, tbe 
same isothermal line of 63°*60 shews — 

Wintar. Sprlnf. Snmmpr. Autumn. 

At the concave Bummit )b \ aq..cn_ BrOO + gg'^+7g''604-W°-50 

America, Tl'itf W. ton. J 
At tbe eonvtx stinwit in) 

Europe, 2° Zff W. loa. f 
At the toncave aummit ini 

AsU, 116° 2<y E loD. f 
At the Mnbw mmmit iii> 

America, I22°a7"W. ton. J 

The first three results on the same isothermal line are 
ftimished by Humboldt. Unable to obtain the same annual 
temperature on our Pacific coast, it becomes necessary to 
take a lower isothermal line (that of Fort Vancouver in the 
" Army Meteorological Register") which, of course, gives a 
contrast in the seasons correspondently greater. It is thus 
seen that, on. the western coasts, where the isothermal curve 
rises, or i^ convex, the seasons are much equalized, the dif- 
ference between the mean temperature of winter and sum- 
mer being only about one-half as great as on the eastern 
coasts, where the line sinks, or is concave. But this may be 
better illustrated by a tabular arrangement. 

T-Jhcfmil T Ino ■"■'■ b«*W»*n St««" Hutu 

Iiathcrini.1 Line. ^f winter >nd Sumnit*-. 

Asia, eastern coast, £3°-60^ At iJepreaeiaiiEij . 55'*60 

America, euteni eoatt, fiS'-eO/ ... . 43*-60 

Europe, wMtemvoaBt, J)3"60| At BnaWDitt, . 28°'30 

America, vestMB.qoastjSl°-7SJ ... , 23°'70 

It may be well to add, thai, witli the exception of the last, 
the writer is not aware of the local position of these points 
of comparison — a consideration which may be supposed to 
be of some importance, inasmuch as the northern division of 
the United States presents, on the eame isothenaal Use, a 
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difference between the meoo temperature oS winter and 
sammer, varying from 38° to 64°. This do^ Dot. however, 
in the least afiect tJie law -of tiie elimatic analogy of the 
eastern and western oontinentsl coasts. 

£at t^is law, that the «iuae causes wbiefa increase the 
mean annual temperature also eqiiaJiae the Beasons, does 
not hold good in the United States, in reoeding from the 
Atlantic ; for, on compu^ng the climate of the coast of New 
England witli the still more excessive climate of the interior, 
it is fonnd that the mean annual temperature of the latter is 
higher. That the climate should becwoe more austere, the 
seasons being leas equalized, is in accordance witii the laws 
established by Humboldt ; but that the isothermal line, at 
the same time, should become more convex, is in diametrical 
opposition. 

Forts Sullivan, Snelling, and Howard, tor ezamiJe, have 
very nearly the same latitude; the first, on the ocean, has a 
mean annual temperature of 42^-05, while the last two, in 
the opposite system of climate, have a mean respectively of 
45°'83 and 44°-92 — a result the more unexpected, at iirst 
sight, as the latter are in a region elevated six hundred to 
eight hundred feet above the level of the sea. Comparing 
Fort Wolcott, on the ocean, with Fort Armstrong, "West 
Point, and Council Bluffs, in the interior, the same relation 
is found. Fort Trumbull, it is true, offers an exception ; but 
it is necessary to bear in mind that the results of this post 
are based on two years* observation only, while those of 
Fort "Wolcott are calculated from ten ; and in further evi- 
dence of its probable erroneousnesa, it may be mentioned 
that the mean annual temperature at Fort Columbus, which 
is 0° 40' farther south than Fort Trumbull, based on nino 
years' observation, is 2" less. Again, we find that while at 
Salem, near the Atlantic, in lat. 42° 34', tlie mean annual 
temperature, based on thirty-three years' observations, is 
4&"'01, it is, on the otlier band, at Fort Armstrong, lat 
41° 28', Council Bluffs, lat 41° 45', and at West Point lat 
41" 22', respectively 51°-63, 50°-60, and 62°-47. Here, then, 
is actually an increase of from two to four degi*ees in the 
annual temperature, while the interior posts are only about 
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V neuwr tiie equaW) wUah oatnot^ oo -the ATen^e, canse 
a greater <tiffer«n«e of temperature thao l°-50. 
- Having thus shewn -that there ia an aotnal iooceaM of 
annual temperoturo, or a rise of tbe iaotbermal line, <hi re- 
ceding from ' tke' AUaatic, it ii 'desncd nDneeessaryto give 
any detuU proving, thai iniiead of the seaacnui beevmaag, 
from' the name oaasea, more eqoaliaed, ttejr •ekually grow 
more bontraated, inasmo^ aa tbia law haa beea already 
abundantly estAblished. Sufice it io compoFa Fort SaeUing 
cm the Mississippi and Fort' SuUivan on the Atlantic. Al- 
tli6ugh the former has a mean' annoal t«mpera4nira 2°'88 
higher than that of the latter, yet ii has a coninat between 
the mean temperature of winter and summer aetnally 17°'45 
greater 1 Eqoally striking is the ccmtraat between- the re- 
suits giren by posts on the lakes and those in the Bane 
region, notwithstanding not mtve than one, two, or three 
h'nQdred miles distant. Hub, on comparing Fort fihielUng 
and Howard with positions (Torts Brady and Mackaac) in 
the modified climate of the lakes, this relation ia discoTCVad ; 
for, although the mean latitude of the latter posts is only 
1° 34' north of Fort Snelllng (and, perhaps, four haiidmd 
miles difltant), yet the mean annual temperatsre is 4°-25 
lower. Kow, of this difference ia aonual temperature, not 
more than one*half eao be accounted ior by difference of 
latitude, being on expreBaion of the same l&w that was re- 
vealed by the comparison with posts modified by the ocean ; 
and we also find, that, so tar from the temperature of the 
seasons being more equalized at Fort Snelling, which has. a 
Id^er annual temperature, the difference between the mean 
temperature of summ^ and winter is, in reality, 1S°;@4 
greater than on the lakes. . , 

Humboldt's law holds good so far as the comparison refers 
to tiie eastern and western continental coasts, each being 
more or less modified by the ocean; but in a comparison 
with an interior positioii remote firom lai^ bodies of water, 
a new element, afising from the law of the accumulation 
of caloric by the anrface t^ the earth, doubtless enters into 
the calcalatton. It may b« ^d, however, thai this ov^t 
to be oompeasated by the augmented cold of winter ; but 
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it is fonnd in oOr «xeeMire olinaatM, eoqtpared with the 
modified, that tbe aannal temperature gaioB more by the 
continued elvralion of the thermometer ia summer, than 
it loses by its depressiwi in winter. Besides, in excessive 
ciimatcs, liie rernftl ioweoBe alone often compenutes for tbe 
low temperature of winter ; for oxamplet although the mean 
ivinter temperatm^ at Fort SuUiraB is 22°-fi&, and at Fort 
Sitelling OS low fts Id^-Sd, yet that of -^rini; i» higher at the 
latter, being m 46°-7S to 40°-ll. Thes fotlowe a mean sum- 
lOer temperi^ure' aoretbiU 10° higher in the-axoeMirt than 
iti ihe Tmifbrm clime. IThe Reason of autumn (September, 
Ovtober, and Xorember) is net percepttvely influenced by 
these caases. 

These conti^ertB would be Still more striking were the 
oomparisons insittated bettreeo points oa the same iBoihsT" 
mal line, instead of the same parallol of laildtude ; for, as 
tJie imtbemtal cnrve of Fort-SnlliTBti wftiild stiike a point 
at leasts" north of Fort Snelling, tlieextremesoftbeiicasonB 
ther» wotdd be correspondently Mgmented. Sufficient, 
however, has been adduced to p«ve, that Humboldt's de- 
dootton, that the game eauret tvkieh prtiitee the greatett ctm- 
vexitff of tke itolhermal Hne, alto egmilhg the tanp6ralitrg of 
' Me teaaoiu, is nnwarranted as a general law. And here the 
writer may venture to add that these conolosioDS pertain 
wholly to himself, inasmuch as they had been, doubUesa, 
never brought to the notice of the scientific world, befra^ 
ihcy were made knorni byhim in his work on " The Climate 
of the United States, and its Endemic InflneoeeB." 

These resnlts, in tho comparjsons just made, appear the 
nioi*e extraordinary, Ab some rednetion of temperature, by 
reason of the elevation of these interior posts, would be A 
' jprftwi* inferred ; for, according to Humboldt, " elevations of 
' foti^ hmHlrcd mctreA, (one thousand three hundred and 
twelve feet,) appear to hare a very sensible influence on the 
mean temperature, even when great portforu iff eountriet rise 
prbffTilssitely.*^ That high table-lands have » more exalted 
temperature than isolai^d mountains of the same hngbt is well 
known- for the elevated platna on which the towns of Bogota, 
Popayan, Quito, and Mexico are built, have a much wanner 
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climate than they would hare, if elevation abore the sea 
were the only element that determineB the temperature when 
the latitude is jj^ven. That our weatem table-lands, rising 
gradually to the height of eight hnndred feet, cause no dimi- 
nution of temperature, has been already abundantly esta- 
blished. 

Without attempting here to explain the diminution of 
temperature on the summits of high mountains, it may be 
remarked that tiiese causes cannot be in operation when a 
large region of country rises very slowly and progessirely 
to a height less than one thousand feet. It is only when 
lands are considerably and suddenly elevated, and exposed 
to the action of the atmosphere laterally, that a rapid con- 
duction of heat and rarefitction of the atmosphere can take 
place. Out north-western region, in those districts which 
are remote from the great lakes, so far from causiog a dimi- 
notion of annual tenqierature, produces, it has been seen, 
an augmentation. 

In regard to the extremes of heat and cold in the United 
States, it would be natural to expect that the severest cold 
would be registered at tbe most northern, and the greatest 
heat at the most soutliem posts. It is now, however, proved, 
by exa<rt) instrumental observations, that this is not the case, 
as these are situated on large bodies of water ; but that the 
western stations, Forts Snelling, Gibson, and Council Bluffs, 
remote from inland seas, u*e remarkable for extremes of 
temperature. It is here that the mercury rises tlie highest 
and sinks the lowest, while Forts Brady and Mackinac, the 
most northern stations, as well as those on the southern 
coast, exhibit a lesser range of thermometer ; and in accord- 
ance with the same law, we find that the mean summer tem- 
perature is greater at Augusta, Georgia, than along the 
coast of Florida. While at Key West, during a period of 
six years, tiie thermometer never rose above 90°, it attained 
at Council Bluffs, a point IT 12' farther north, a height 
every year varying from 102° to 108°. The highest tempe- 
rature in the shade noted at various posts, was at Fort 
Gibson, on the 15th of August 1834, being 116\ In Africa, 
tlie mercury is sometimes seen at 12^°, and in British India 
r..niP,..i-,:,C00glc 
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it IB said to have been as high as 130°. It has been remarked 
that on the coaat of Senegal the human body eupports a 
heat which causes spirits of wine to boil, and that in the 
north-east of Asia, it resists a cold which renders mercury 
solid and malleable. Although the mean annual temperature, 
in proceeding from the equator toward the poles, |p*adually, 
diminiahes, yet the thermometer scarcely mounts higher at 
the equinoctial line than under the polar circle. Hence it 
follows, that the climate of the tropics is characterized much 
more by the duration of heat than its intensity. 

(7b be oondiided in our naet Number.) 



Oh the Physiognomy of the Surface of the Earth. By BarON 
Alexasdbh von Humboldt. 

The recent progress of geognosy, or, in other words, the 
extended knowledge of those geognoiti^ epochs which are 
cbnracterised by mineralogical differences in the rock-formo- 
iitma, by the peculiarity and succession of the organisms they 
include, and by relative position (the elevation, or the undis- 
turbed horizontality of the strata), leads ns, in following the 
causal connection of the phenomena, to the consideration of 
the distribution of the solid and the Uguid portions, that is to 
Bay, of the continents and the seas which form the suifoce of 
our planet. We here refer to a point of connection between 
historical and geographical geognosy, to the whole consider- 
ation of the conformation and horizontal configuration of con- 
tinents. The boundary of the solid by the liquid parts, or the 
areal relation of the one to the other, has been very various 
during the course of the long succession of geognostical 
epochs ; according as the strata of the coal formation were 
deposited on the elevated strata of the mountain limestone 
and the old red sandstone ; the Lias and Jura formations on 
the shores of the Keuper and Muschelkalk; or the chalk on 
the declivities of the Greensand and the Jura limestone. If, 
following Elie de Beaumont, we designate by the term Jura 
and Chalk teas, the waters under which the Jura limestone 
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and chalk were precipitated in a muddy conditioa, then tiie 
oatlineB of tliese two formatioiui indicate, for two epooha, the 
boundary betweea th» fitiFstone-producing ocean and the aolid 
land which hod prcviouHly heen laM dry.' The ingenious idea 
has been saggeMed, tif |u-e>paring maps of tliis {^TBioal portion 
of aneient gtf^aphy; iD*f>^ whrch; -perhaps, are more truftt- 
wtfrthy thah those of tfce wandwinigs of lo or those of the 
Homeric j^o^raphy. Hit Intte^T'exhibit opi&ionB and mjrtho- 
logical representations ; t>ie ftmaet present the earHest facta 
of the positive doctrine <^ fbrraaifionB. ' 

The result of inveBtigatiane regarding the superficial relo- 
Hona of dry land is, that In the earliest periodn, vis. in the 
Silurian and Devonlaji trilnsition-^ooh, as well as in the firat 
floetz period, including the trias, the uncovered anrfoce which 
was clothed by land plants, was limited to detached isltfaAB ; 
that ofterwarda these ialandawet^ imited witii one another, 
and included many lakes along the deeply penetrating hays 
of the sea; and, lastly, t3i«it when the mountain etaainH xif the 
Pyrenees, the Apennines, and the Gfln^pttUiions were elovsrted, 
therefore at the period of the deposition of the otder tertiary 
strata, vast continents, having lanAj -their present kixe, 
made their appearance. In Ute Sihirian w*otM, as' welt as 
during the period chMacterieed by a profnalon (rf Cycadate 
and by ^gantio Sanriana, the amount of dry land from pole 
to pole was probably leas than it is at present in t^e' South 
Sea and the Indian Sea. I shall afterwards explain how this 
excessive prevalence of water, in combination with other 
causes, contributed to the elevation of temperature, and to 
the greater uniformity of climate. At present it is ortly 
necessary to remark, in considering the gradual enlnrgeitaent 
(aj^ltrtination) of the elerated dry tracts of land, thirt shortly 
before the revolutions which, after shorter or kmger pauses, 
produced, during the (ftVMWo/^riijd, the sudden deairoctlon 
of so many gigantic vertebrate animals, portions of the now 
oxisting continental masses were then completely separated 
from one another. Great similarity prevails in South' Ame- 
rica and Auatralia between the living and the extinct 'ani- 
mals. In New Holland, ft)ss[l remains of kangaroos hare 
been discovered; and in Kew Zealand, aemifossil bones fcave 
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been fimnd of aa enoimotut Mtrich-^Moe bird .(Owen'a Bioor- 
nisX which is neari; rtlabed to the Apterys o£ the present 
day, md is bat little conaecbed with the Dodo of the island 
af BodrigQeK, so lately become «xtinct. 

The present eonBgunukian of ibA Bontioeats probably, owes 
ita elevation above the .euTTOundivg HeAS. ebieEy to the erup- 
tion of t)uart«fevous potphynas'; aa. eruption whieh affected 
■o powerfully Hue fireb great teavestrial florar- ^at flora which 
afforded tiiB material $af &Mi, YTbat we term, tbe plains of 
continents, are only the brood ridgea (Chills and mouutainB> 
vrhose basw are wtoated at the bottom of the aea. Every 
plain is, according to ita .sobmarine relatione, a table-land, 
whow inwiaalitiea airo- eonccaled by new sedimentary for* 
sutifHU deposited in a horizontal positicm, and by alluvial 
putter.. 

.AuMHigthegeneralooBaideratioiiAbeloDgiogto the extended 
view we are now tailing of our j^obe, the first rank is to be 
atngned to the ^uantttn of olevaiied Boltd land which projects 
above tbe.sea; and to this detemination of the amount, Ubere 
tbcu succeeds tfae convidsration of the lodividual conjiffwati^n 
ifiik spjMmue to ihe htiriuo»lal aatemion (the relations of the 
division of parte : Qliedtrwg*- Vtrhdilnuie), or mUA re/erenee 
to tA« perptsMHcviar ekvation (the bypsoaetrical relations of 
ifwqntain-ijinDS.) Ov ploaet has two envelopes, a general 
one) the abnogpbere, an elastic fluid ; and a particular one, 

. only locally diataributed, which bounds the solid land and 
thus affects its fca-m, vi^., the aea. Both envelopes of our 
planet, the air and the sea, form a natural 3vk»le, which .givea 
rise to tbe diversity of climate of the ea^b's surface : acoord- 

. iqg, to tbe amount of the relative extent of aea and land, the 
hoiisoatal division (GUedtritt^) and position of tbe solid land, 
and the direction aad height of the mountain. chains. It re- 
soltB from (bis knowledge of the rautual action of tbe ou*, 
tbe «««) ftud tbe land, that great meteorological phenomena 
cannot be understood, if separated from geognostical consi- 
derations. Meteorology, like the geography of plants and 
animals, has only begun to make progress since observers 
became convinced of the mutual dependence of tbe funda- 
menial pbenomen«, Tbe word cHmaU no doubt meoiu, in 
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the first iDStance, a particnlar state of the atmosphere ; but 
this condition of the atmosphere is dependent on the con- 
tinual ctmMned aethtt of tAe na, which is everywhere agi- 
tated to a j^eat d^th, and is traversed by currents having 
entirely diflfer^t temperatrafes, and of the dry land, which 
radiates heatj exhibtts all'varMtfes of horizontal configura- 
tion,' elevation, andedoar, and is eititer bareor covered with 
woods and plants. 

' Is the present state of the snrfhco of our planet, the area 
of the solid land bfiar^'to that of the sea the proportion of 1 
to 2| (according to Itigand* of 100 to 270.) The islrnds 
form scarcely i*^ of the continental masses. The latter are 
So TmequallydlRtributed, thht they form three times as much 
land in the northern heftiisphere as in the southern. The 
BOiithera henispfaere, therefore, is peculiarly and predomi- 
nantly oceanic. Frtrn 40° 8. L. to the antarcUo pole, the 
crustofthocarth'is' almost entirely covered with water. The 
liquid element is just as predominant, and is only interrupted 
by *idely-so»tteted gwrtipa bf islands, between the east coast 
of tiie oM and -tiio west'coast of the new world. The learned 
hydrographer, Fleurieii, has very properly distinguished this 
vast basin of the sea by tiienameo^thejrca/ ocean. Within 
the ipapit», it inolHfteS a apttoe of 145° of longitude. The 
southern and western hemispheres (reckoning westward from 
the meridian of Tencriffb) are, thertfore, the regions con- 
taining the most water of the wbole surface of the globe. 

These, tlien, Me the principal fact^ regarding the relative 
quantity of the solid' land' atii the sea, a relation \i4)ich so 
poweffilliy intiUeirMs the distribution' of temperature, the vari- 
ations in the pressui'e of the air, the direction of tho winds, 
and the amount of moisture in the atmosphere, — ^thc lost being 
a feature which acts very esBcntially on vegetation. When we 
reflect that an exteob of nearly three-fourths of the surfacet 



* Tnuisactione of the Cambridge Pbilo»opbie«l Society, voL vi. P. 2, 
I837i p. 297. According to otli«r sutlioritiea the praportioa is m 
100:284. 

t During the middle ages sn opinion prerwlcd that tlie bos covoKdoal; 
tha ooe-KveDtli put of the nir&ce of the cutL ; an idea wliich Cudinsl 

Coocj Ic 



[ofOu Surface of the Earth. 109 

of our planet ia covered witli water, we are the less aor- 
priaed at the impeifeot state of meteorology ap to the pre- 
sent centuTf : an epocli io wliich, for ths first time, a consi- 
derable nomber of aooivata.obBerTBtioiiBi od tbe temperatore 
of tbe seain different latitudes, andiin. differoat 'seaaons, were 
obtained, and numerically coaipared with aae anotiier. 

Tbe horizontal configuratioit of tbe solid iland,. oonaidered 
with regard to the most general relations of its extenaion, 
was a subject of-ingeniona inTeBti^tioa in the «arly periods of 
Grecian antiquity. Tbe maiinuistiof ita ^xteiuion fr4»n .west 
to east was investigated, and Sioearcbui, accordijig to the 
teBtJowny of Agathenuans, determined it t» be in the lolitude 
of Khodes, in a direction mnobg fffem the PiUora of ^eronlea 
to Tbinse. This is the Use nrliick bfts been termed the pa- 
raitet qf the cUt^thragm of Dieearehm, and tM astronoiaical 
aocuracy of whose posttioa (investigated by me elaewhere) 
mnst be regarded with astonishmcKii-* Strabo, guided pro- 
bably, by fratosthenos, seema to have beta eo coDvinoed tbot 
tbie parallel of 36°, rogardod-As the maximum 'Of the exien- 
sion oi the world known to bin, bad on interoal cause of «onr 
figttration, that he predicted the existence, in the aame Isti- 
toda, of the solid land whose presence he prophetically oon- 
jectcred in th^ northeni hvmiaphere between Ibena and tbe 
ooAsi of ThiDfe.t 

Wlule, as we have already remarked, a considerably larger 
portwa of land has been elevated above the level of \ha sea 
in the <me bemi^here.of.th* earth than in the opposite (whe- 
ther the globe be halved through the equator, or thnougb th« 
meridian of Teneriffe) i. biith the gnaA nuui^oB of liuid, which 



D'Ailly ( Jinopo Mitndi, cap, 8) founded on a pMsnge in the ApociTpba, 
Colmnbsfl, who alw&yf drew litt coBmological knowledge from the works 
of Am CttdlBsl, lud a gnat lalerest in dtSau&ibg ttd» <r^iiioii m to tfaa 
nnaUnew of the sea, to which, no doubt, the mbonderatood expresuon 
of the " River Ocean" b«d led. VuU Humboldt, Examta Critique de I' Hut. 
dt ia atograplU, t i. p. 166. 

* AgntheniArnB in Hndson, (feographi Minora, t. 2, p. i. Vide Ham- 
bcldl, AtU Centr., t i., pp. 120, 12S. 

T Strain, lih. I, p. 6$, 0«Mtf». Vide SunilHMt, Emmit Crit., t i., 

p. 152. r- I 
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are, in fact, true islands, surroutided by the ocean on all sides, 
and which we term the eastern and wegtem or the old and neto 
Continents, exhibit, altnlg wiiJi the most striking contrasts in 
their total configuration, or rather in the position of their 
larger axes, considerable resemblance in the details of their 
arrangement, and more especially in the snperficial relations 
between the coasts which stand opposite to one another, In the 
eastern conlSrient, the ptevailing direction, or the positfofi of 
the long axis, is from east to west (more correctly from SW. to 
NE.) ; whereas, in the western continent, it is from S. to N., 
like that of meiHdians, (more exactly from S9E. to NNW.). 
Both masses of land are ctrt off to the north in the do^ction 
of a parallel of latitude (cliiefly iii that of 70°), and to the 
south they project in pyramidal points, for the most part with it 
submarine continuation of islands and reefs. This is exhibited 
in tJie archipelngo of Tcrfa del Fuego ; in the LaguUas-Bank, 
south of the C^pe of Good Hope ; and in Van Diemen's Land, 
which is separated from New Holland by Bass's iStrait. Tbo 
Northern Asiatic coast projects beyond the above mentioned 
latitude at Cape Taimura (TS* Iff according to Krusenstem) ; 
while, fVom the mouth of the great river Tscbukotsehja east- 
ward towards Behring*B Straits, it reaches only latHnde 
66° 3", according to Beechy, at the most eastsrn promontory 
of Asia, the East Cape of Cook.* Ttra northern coast of the 
New Continent follows pretty exactly the parallel of 7(P, 
because sonthward and northwartl from Barrow's Straits, 
from Boothia Felix and Victoria Land, all the land «on8iat9 
only of detached islands. 

The pyramidal formcf all the southern terminations of 
the continents is' one ot ihe vintilihidines phyticwin con^gura- 
tione mtmdi to which Bacon (Lord Verulam) directed atten- 
tion in his Novum Organum, and with which Reinhold Fop- 
ster, the companion of Co(^ on his second Toyage poand VM 
world, connected some ingenious views. If we proceed east- 
ward from the meridian of TenerilTe, we find that the tormi- 



* On the Bubject of tlie mean latitude of the NortL Asiatic Coast, sod 
the correct designation of Cape Twjnura (Caje Siewero — Wostotsclinoi) 
and North-east Cape (SchalagBkoi Mys), vidt Uutalmldl, Aiit CentraU, 
t.Ui., pp. 35,37. Cooi^lc 
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nations of the three eontinents. y'H', the southern termina- 
tiouB of Africa (the extremity of the wJboIe aucieiit world), of 
AoBtmlia, aod , of Sontii ,^ja,erica, grAduaJIy approach the 
South Pole., New Zealand, Trhifih ie fully 12° of latitude io 
length, foriDB, with great re^vlwit; , an intermediate link 
between Anairalia and SdoUl America, endii^.also with att 
island (Nei^ Leinster). Ji.is a renu^krihlie ftwit* that almost 
precisely in, the Baii)em^ridta>afi in wlilch the terr^Btrial masa 
of the fild concept atiajnn its ^^rettjteBt extensiiOii to the aoutli, 
the northern CC^Bt also ^vaoces Dio^t neftt-ly to the North 
Pole. This is a reiult oft^M comparispn of the Cape of Good 
Hope and the I^a^llos £(ink vith the European North Cape, 
and of the Peninsula of Molucca with the Stberiaa Gape 
Tiumura.* Iryhetiier the two, pples of the globe are snr- 
ronnded by a zone of solid lapdi or only by an.icy sea covered 
with flpetz beds of ice, i* wjioown to us. Towards the 
North Pole, If^^tode 82°. 56' has been reached ; and towards 
the South Pole, only that of 78° 10'. 

Jnst as the great magaes of Isnd tanninate pyramidally, so 
the same coniigliraticin is repeated, and with great variety, 
on the SEnall scale, not ouly ia the Indian Ocean (in the 
pen i aa nU B of Arabia, Hindoston, and Malacca), but also, as 
viaa pointed out by Eratosthenes and Polybias, in the Medi- 
terranean, where the Iberian, Italian, and Hellenio Penin- 
sulas, were judiciously ccaapored by these ancient authors,t 
Europe, with an area five times smaller than that of Asia, 
is also only ,» westera a#d anuch dinded peninsula of the 
Asiatic undivided continent ; and the climatological relations 
of Eon^e prove,.that it occupies 'ihe savoe position in regard 
to A«a, which Peninsular Brittany does in regard to the 
rest <^' Fran£e.t Strabo hod already remarked the numner 

*jtri('</nl'«if, t.i,ppi1Mi-809^ XfaeK)athemcDDlMmH7of Amines 
aluvtogsthei viih ^ ArcIuyeUgo of Tiwnk del Fuego, i* aitiwted in 
the meridi&a .of tbo moit Dortbern porl^ of Baffin's Bnf and of the 
anat Polar Land, which probably b«lotige to West Oreenland. 

t StnAo, lib, iL, pp. 93, 108, CatatA. 

T Humboldt, AtU Cmlrak, t. iii., p. 25. So early ai 1817, in my 
work, JDe Diitributume OeOffraphica Flantarum tteundum Cati Ttmperietn tt 
AltUvdinm Mgntwm, I directed attentiou to the distinction -wUch if M 

„ Google 
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in which the horizontal division «f a continent, or the hi^er 
develt^ment of its form, operateB as well on the ciTilization 
AS on ^e whole state of cnltiTataon of nattoos ; for he ascribes 
peculiar adrantages to the very varied configuration of our 
smftll continent. * Africat and Sontii America, which, in 
o^er FCBpects also, exhibit so close a resemblance in their con- 
figuration, have, of all the great masses of land, the simplest 
form of coasts. It is only the eastern coast of Asia which, 
being, as it were, broken np by the eastern currents of tlie 
seaj {fraelut ex eequore terras), presents a <K>nfiguratton of a 
very varied nature. There we have peninsulas and neigh- 
bouring islands alternating with one another from the eqna- 
tor to lat. 60°. 

The Atlantic ocean presents all th« characters of a great 

important to climatologj and human civilixation, of continents liftving 
uniform, and those haxing indented conats ;— " Rfgione$ vel per tinv* Inna- 
(w in lonffa eonxua porreela, angvtoiii littorum rMMMi6ui qvari memiratiitt 
diteai^ita,vcl^atiapaleiitiain inmcMum, quotum Uloraiuititf mein ant^Hlit 
avibit tine at^raeta Oceajmi" (pp. 81 and 1S3.) With ngard to the relation 
oftbe extent of cooata totiie area of the continent (which Ii, at the ume 
time, the measure of the accessitHlit; of the interior), see my inrestiga- 
tions in Btrghavi Artnakn der Erdhmde, vol. xil, 1836, p. 490, and Phy- 
tikal. Aibu, 1839, No. S. p. 69. 

* Btnbo, lib. ii., p. 128, Ciumii, 

t Plinj, (t. i.) aays of AMoa — Nee alia parw terrarvm patidoret rwtpit 
linM. The amall Indian peninniU on this side of the Qangei, with iti 
Wangttlar shape, also preaeate a third very analogons fonn. In the ancient 
literature of Greece, opinions prevailed of a regular conflguration of tlie 
tolid land. It was said that there were four giil&, of which the Persian 
was placed opposite to the Hytcanian (■'. f. to the Caspian Sea) — (Arrian, 
vii., 16; Plat Oi Vita .dtexnufri, cap. U ; Dionys. Perieg., v., 48, sod 
630, pp. 11 and 88, Bvmh.) The four gnUs and the iathmiueB were 
even alleged, according to the optical bncies of Ageaianams, to he re- 
flected on thediscofthemoon(Pfur. duFjwu n OTi«£(in«,pp. 921, 19.) 
Regarding the t«rra jwubijStfa, or the four solid iaads, of which two were 
add to lie to Uie north, and two to the tiouth, of the equator, see Mi- 
crobial, Comm, th iS'Mnaiuni Bapiotiii, ii., 9. I have subjected this portion 
of ancient geography, as to which much perplexi^ prevails, to a new 
and carefiil examination, in my Stamen Crit. it VHUt. d* la Otogr. X, L, 
p. 119, 145, 180-185; and also my Jim Cmia^, t. iL, pp. 173-178. 

I Fleunea io the Voyage de Manhimd Amaw 4» Mntdi, t, iv,, 
pp. 38^. ,- I 
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vaUejf. It would seem as if, in its case, a flood of water had 
directed ita violence, first towards the north-east, tiien to- 
wards the north-west, and then again towards the north-east 
The parallelism of the coasts to the nortii of 10° of south lat , 
the salient and re-enteiing angles, tlie convexity of Brazil 
opposite the Gnlf of Guinea, and tJie conveziiy of Africa in 
the Buue latitude with the Gulf of the Antilles, are all in 
&TOQr of this fq>parentl7 bold idea.* In the Atlantic valley, 
as is the case almost everywhere with the oonfiguration of 
great maases of land, coasts which are indented and abound 
in islands are placed opposite to those which are of a uni- 
form character. I have long since directed attention to the 
geogr^hical interest of a comparison of the west coasts of 
Aftica and Soutli America in the tropical zone. The golf- 
like indentation of the African shore at Fernando Po (north 
lat. 4}"), is repeated on the shore of the Sonth Sea, in south 
lat. 13^°, near Arica, where (between tho Valle de Arica and 
tiui Morro de Juan Diaz) tlie Peruvian coast suddenly altera 
ita direction frran a south and north one to a north-western 
one. This change of direction extends, in an equal degree, 
to the two parallel ranges of the chain of the Andes : not 
only in the Uttoralt high land, but also in the eastern, which 
was the earliest seat of human cultivation in Soutii America, 
imd where the alpine Lalie of Titicaca is bounded by tiie 
ctdossal monntains of Sorata and illimani. Furtlier to the 
sootli, from Valdivia aftd Chilce (south lat. 40° to 42'^, through 
the Archipelago de lot Chonos, as far as Tierra del Fuego, we 
find again repeated the peculiar /ort^arrangement (the 
complication of narrow and long indentations) which, in the 
northern hemisphere, is charaoteriatic of the west coasta of 
Nwway and Scotland. 

• Hamboldt in the Jovrnal de Phgtiqut, t. liiL, 1790, p. 33, and JI(^ 
But., t. iL, p. 19 ; L iu^ pp. 169 ud 198. 

t Humboldt in PoggmSarg't Annaien dor PAjwtX, toI, zL, p. 171. As 
to the renuukible Fiords of the Bontii-eut extremity of America, lee 
Dmin's JouinAl(NaiTatifao£the'Voya2esaftiieAdTeDtureuidBe&gIe, 
ToL iii.),183d, p. 266. The pualleliam of tbetitoinomitttiii-cliAiiu con- 
tinue* from 9° Kmth lat to 5° north lat. The change of the direction of 
the coatt near Arica appears to be the conMqnence of the alund ilriit of 
the fiuore through which the CordHkra de lot Andet hu been elevated. 

VOIi. XXZIX. HO. LSXVII.— JULT 1845. i .OOqIc 
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The precedbg ax* ih* most geaerel couBideraitons regard- 
ing the prcBent conliguratioii of Continents (the extension of 
the solid land in a horizontal direction), which result from a 
sarvey of the surface of our planet. We have placed to- 
gether the facts on thia subject, and the analogies of the form 
of remote portions of the earth, which, however, we do not 
Tenture to term tamt of the form. When we obaerve on the 
slope of an active volcano, as, for example, on VesuviuB, the 
not Unfrequent phenomenon of partial elevations, in which 
small portions of the surface, previous to or during fui erup- 
tion, have their level changed to the amount of several feet, 
and give rise to roof-like ridges, or to flat eminences ; we 
perceive that the elevated portions assume this or that form 
and direction, in consequence of trifling accidental differ- 
ences in the intensity of the subterranean action of t^e va- 
pours, and of the extent of reustance to be overcome. In 
the same manner, inconsiderable disturbances in the equili- 
brium of the interior of onr planet may have caused the ele- 
vating elastic forces to have acted more towards the northern 
than towards the sontliem half oi the earth, and to have 
forced np the solid land in the eattern hemisphere in the 
fbrm of a broad connected mass, having its principal axis 
nearly parallel to the equator, and in the ttettem and more 
oceanic half of the earth in the form of a narrow mass, having 
the direction of meridians. 

fiat little can be ascertained empirically respecting the 
causal connection of these leading points in the fonnattos of 
the di7 land — of the resemblances and contrasts of its configu- 
ration. We know only this much : thai the operating cause 
Is subterranean ; that the present form of Uie land was not 
produced at once, but that, from the epoch of the forma- 
tion of the Silurian rocks, up to that of the deposition of the 
TerUary strata, the land was gradually increased and united 
together by the blending <^ individual and smaller conti- 
nents, after the occutrence of a variety of oscillating eleva- 
tions and sinkings of the surface. The present configuration 
is the result of two causes, which have operated couBecu- 
tively, — in the firtt place, a subterranean manifestation of 
pow», whose amoont and direotion we Una awidmtai, b«- 
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eaase we are not Able to detepoiirte them, And beeahSe, in ito 
fflr ai OUT comprehension is concerned, tbej ar* remchred 
from the sphere of necestitt/ ; and, in the second place, the 
forced acting at the surface, of which volcanic emptions, 
earthqaakes, and the prodaction of motrntain-chaius and ma- 
rine correnta, have performed the chief part. How entirely 
difFerent would the condition of the temperature of the earth, 
and with ittiiat of vegetation, of agriculture, and of humatt 
Bociety, have been, if the principal axis of the new Continent 
had l)een placed in the same position as that of the old, — if 
the chain of the Andes, instead of having a meridian-like di- 
rection, hod risen up from the east towards the west, — if to 
the Bonth of Europe there hod been no tropical land (Africa) ra- 
diating heat, — if the Mediterranean Sea, which, at one period 
stood in connection with the Caspian and Red Seas, and exer- 
cised BO powerful an influence on the progress of haman civi- 
lization, had not existed, — and if the bottom of that sea had 
been elevated to the same height as the plains of Lombardy 
and Cyrene ! 

The changes in the relative heights of the liquid and 
solid portions of the surface of the earth (changes which, 
while ttey determine the outlines of the continents, lay dry 
or Babmerge the low lands) are to be ascribed to the action 
of many non-contemporaneous causes. The most power- 
ful of these have undoubtedly been the force of the elastic 
vapours which are contained in the interior of the earth ; tli« 
sudden alleration of the temperalure* of imibense beds of 
rock ; the unequal secular loss of heat of the crust and nn- 
«leitB of the earth, prodnced by an elevation (literally folding 
of wrinkling — Fallung or Rumelunff) of the solid surface; and 

* Do b Beche'a SeoSona And Views, 1830, Flsto xl. ; and Bsbbage'ri 
(AservatiOB on tfae Temple of Senpifl, 1834. " A man of sandttoae, 
f«ft English miles in thickness, ffhen heated to lOff Pahr., would have 
it» nirfiMe ndsed kr an erteflt of 25 feet. Heated strata of clay, on ibg 
otiier hatut, must, bj conttaction, produce a sinlctiig of the Btirbce.** 
Vide iIm oafcalatiou aa to Ae secular tiring of Sweden, on the suppori- 
Hon. ot the HDaU increase of 3*. &., in a Hum of rack 110,000 Francb 
foet tUctj heated to the melfing poSnt, in BisehoTi W&tMlckre der Iiy 
i»mmmn9Xrdt9iT«ri,p,90i. ^ 
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local modifioationB of the power of attraction,* and the result- 
ing altered curvature of a portion of the Kquid element. It 
appears, according to the opinion now generally entertuned 
by geologists, and which is founded on the long-continued 
obserration of connected facts, as well as on the important 
analogy of volcanic phenomena, that the elevation of eontinenl* 
is a real, and not merely an apparent, elevation. The merit 
of this view belongs to Leopold von Buch, who stated it, and 
first introduced it into science, in the narrative of his im- 
portant journey through Norway and Sweden, performed in tha 
years 1806 and 1807.t Although the whole coast of Sweden 
and Finland is rising (upwards of four English feet in a 
century) from the boundary of northern Schonen (Solvits- 
borg) to Qefle, and thence as far as Tomeo, and from Toraeo 
to Abo, yet, on ibe other hand, according to Nilson, southern 
Sweden is sinking.^ The maximum of the elevating force 

* Vide BmmI Hbtr Utum md Otmeht, in Sehumacher'i Jahrhuth for 1840, 
p. 184. 

t Vol. ii. (1810), p. 39. See alio H«llBtr<)m, in Kongl. Veitnitapi-^ 
AautanieM Bandlingar (Stockholm), 1823, p. 30 ; Lyell, in FliiloBOphical 
TrftUBactions for 183S, p. 1 ; and Blont'i Slatittiiche Beiehreibung von 
Nanotgen, 1843, pp. 89— IIG. Althougb in 1802, PlaT&ir, in his Illiu- 
tntions of tbe HuttoniftD Theoi}', §393, and, tu Keilhaureminda ua (Ont 
Lanijordttu Sligni>\g ia Kergt,\n&6Nyt Magarin/or NalttniidiMkabtrne), 
Jeaieo the Dane, pi«Tiauslj to Plujfiur, both extwetted the conjecture 
that the tea doei not sink, but that the solid land of Sweden riiea ; yet 
theie suggeBtions were entirely unknowD to our great goologiat Von 
Buch, and ezerciied no influence on the progress of physical geography. 
Jeawsa, in his work, entitled Kongerigtl Norgr/rcmttiiUt efltr d*U naturlige 
vghergtrUgt Til^md; Kjabtnh. 1763, supported tiis idea of the causes of 
the change of tbe relative levd of the sea and coasts hy the tAA state- 
meals of Celsius, Kalm, and Dalin. He also advances some coofaaed 
notions regardbg the possibility of an internal growth and increase of 
■tones (of the rocky surface) ; hut at last declares himself to be in favour 
of the elevation of the land being a consei^uence of earthquakes. He 
tays, — " Although, immediately after the earthqut^ (at Egersund), no 
such elevation was remarked, yet other causes may thus have been 
afforded for producing it" 

J BtTzelivt' Jahrctberkht iiher die F^UchritU der phj/Hchen WiMtentctu^Un, 
No. 18, p. 686. The islands of Saltholm, opposite Copenhagen, and 
Bomholm, are rising very slightly; Bomholm scarcely one foot in a 
centuiy. See Foichhaumier in the Pbil. Mag., Kiies 8, vol. iL, p. 909. . 
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sesms to be in northern Laplaad. The risiog gradually di- 
Bainishea towards the south as far ob Galmar ao4 Solritaborg. 
lines marking the ancient level pf the sea, in prerhistorical 
periodB,are indicated by beds of ^eUs belonging to the sea of 
the present day throughout the whole of Norway,* from Cape 
Lindesn^ to tlte North Cape ; and very recently their height 
haa been accurately measured by Brava^s, during a long winter 
residence in Sosekop. They are placed 640 English feet above 
the present mean level of the sea ; and they also occur, accord- 
ing to Keilhau and Eugene Uobert, on the coasts of Spitzber- 
gen, opposite the North Cape (to the NNW.) I^eopoH von 
Such, who -was the first to direct attention to the high bed 
of shells at Tromsoe (lat. 69° 40'), has shewn that the more 
ancient elevations on the North Sea belong to a different 
class of phenomena from the gentle (not sodden or jerking) 
rising of the Swedish coast in the Bothnian Gulf. Nor must 
the latter phenomenon, so well established by historical evi- 
dence, be confounded with the change of level produced by 
earthquakes {such as is observed on the coasts of Chili and 
Cutch). Very lately the Swedish phenomenon has given 
rise to analogous observations in other conntries. A per- 
ceptible tinking is sometimes met with, corresponding to the 
rising, as a consequence of the folding or plaiting (Faitunff) 
of the sirata; this is the case in West Qreenland (aceording 
to Fingel and Graah), in DaJmatia, and in Schonen, 

Since it must be considered as extremely probable, that in 
the early periods of our.planet, the oscillating movements, 
that is to say, the rising and sinking, of tike surface, were 
more intense than they are at present^ we should feel the 
less surprised at finding, in the interior of continents, de- 
tached portions of the earth's surface which occupy a lower 
position than the present general level of tUe sea. Examples 
of this kind are afforded by the Natron Lakes described by 



• K€illi»B in the Nyl. Mag. for Nalurvid. 1832, toL i., pp. 106—254 ; 
aad vol. ii., p. SJ ; fimvus tar kt Ivjaa d'ancicii nitvuu de la Mer, 1843, 
pp. la — 10 ; and also Darwin on tlie Faiallel roads of Glea-Roy, in tli9 
PbiL Tmncoctione for 1S39, p. 60. 
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Gflsantl Andreouy, faj ihe nuall bittw lakes in t^ Istitniiu 
of Sues, hj ths Lake of Tiberias, and, above all, bjr tiie Baad 
Saa.* The level of the waters of ihe two laat tnwtu»«d 
MtBB IB S66 aad 1812 English feet lower tban the awtfoee of 
the Mediterranean Sea. If we aoald inddenly remove the 
alluvial matter which covers the ttrata of rock is so manjr 
level parts of the earth, it would become manifest how moiiy 
portions of the solid surface of the globe at present occap^ 
a lower level than the surface of the ocean. The periodical, 
al&ough irregularly alternating, rise and fall of the Caspian 
Sea, of which I have myself seen distinct traces in the north- 
em portion of that basin, appears to provej (as is also shewn 



• HuiitMdl, Aeii Ctntrale, t 2, pp. 319-324; t. 3, pp. 549-551. The 
depression of tbe Bead Sea has been gradually ascertained tbroui^ 
meanfl of tbe barometrical meaEuremeiifa of Connt Bertou, tiie much 
mwe ouetbl Bi«a«UT8meab ef RnMeggar, and tli« tngonoBietrieal 
moaawraiDHit of l>uut«)Miit fiynDodi of the Eiigliidi &v*s- "^^^ 1*** 
m«ntioi)ed obMrver, in a letter addraased b^ Mr Aldenofi to tbe Qeo' 
graphical Society of LondoD, and commun tented itj roe b^ m; fneud 
Captain WasbingtoUj has stated th^t the difference of level of the surface 
of the Dead Sea and of the highest hoiue in Jaffa U 1606 Engliih feet 
Hr Alderson beliered at that time (November 36, 1841), that the Dead 
8M«asaboutl400EMglldifbetbek>wtlielev«loftbeMeditsn»B«ui. In 
a man rueat oomnwuMtion by Liautenant Sjouwdi (JanatiDD'f Jour- 
nal, vol. xxxiv. p. 178), the amount of 1313 Engliib feet u given aa tbe 
final result of tiro trigonometrical opetationB agreeing veiy nearly 
with each otlier. 

t Sur la itoUlitt da JanA At la Mer Catpienne in my Aiie Cetilralt, t 
ii., pp. 233-394. At my request, the loiperM Academy of SoienoM of 
8t Petarabnrg, in 1830, cmukI tbe leaned Datnral plnkiKipher Lam t* 
cat fixed SMrks at particular potnti (Indicationa shewing the meaa level 
of the water at a certain epoch) at Baku, in the PeDinsuIa of Abicberon. 
In 1339 also, in a supplement to tbe instnictiona given to Captain Rosa 
for the Antarctic expedition, I urged that markB should be cut in the 
rocks of the southern hemispbera, wherever there was an opportunity, 
in tbe same manner as in Sweden and on the shores of the Casftian Sea. 
If tbii bad been done in the early voyages of Bougainville and Cook, 
we should now knew if the secular alteration of the relative heights of 
tbe sea wtd hud is to be regarded as a general, or only as a local, natural 
phenomenon ; and if a law can be recognized as to the direction of the 
pouits whioh riM and sink simultaneously. 
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by the obierratioB* nude by Darwin in ihe coral sen*),* 
thftt, without the oocarrence of ftny »cttuil earthqnakcT ihs 
Borfece of the earth is itiU Bubjeoted to tha Bame gentle and 
pro^ivBMTe auUlatioiiB, wkidi wer« of such gweral ooour- 
re&ce in early periods, when the thioluMH of the indurated 
craat of the earth was lees comlderable. 

The phenomnia on whieh I hare now «ndaaT<Kt»d to fix 
attenUoD, renind as of the mutaluUty of the pnseat order 
of Uiingi, and of the dwngea whiob the ooUma and coofigB' 
ration of eontinents have probably undergone in the course 
of long iurterrale of time. That whioh is hardly perceptible 
to immediately following generaUoDS, beoomes aooumolated 
in periods, of the length of whose duration a measure is af- 
forded to us by tbe movement of the heavenly bodies. The 
eastern coast of the Scandinavian Feuinsala has probably 
risen upwards of 340 English feet in eig^t thousand yews ; 
and if die movement should prove to be unifonUt portions of 
the bottom of the sea, which Ho near the coast of the pmin- 
sula, and are at present still oovered by a stratiun of water 
50 fathoms (Brassen) in thickness, will make their appearance 
at the snrfaee, and begin to be laid dry in twelve thousand 
yeam. Bat what ii the shortness of these intervals of time, 
when compared with tiie duration of geognostjcal periods, 
whidi display to ub the suooeBsion of formatifms, and the 
hosts of entirely different extinct organisms t In the same 
manner as we have now been oontemplating the phenomenon 
of elevation, we may also, supported by the analogies of ob- 
served faets, assume the possibility of a similar amount of 
sinking, or, in other words, of tbe depression of whole tracts 
of land. The mean height of the non-mountainous portion of 
France does not qnite amount to 460 French (611]^ English) 
feet. When compared with ancient geognoittcal periods, dur- 
ing which greater changes took place in the interior of tbe 
globe, a very loug time would utft therefore be requisite for 

• Aa to the woking and rising or the bottom of tho South 8«a, and the 
varioot sreaa of elteniate moTementa, viiU Dnrwln'i Jounatf pp. M7 sad 
W1-M0. 
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Ijba submenion of a oodaiderablA portMm of th« north-watA 
of Europe, and for t^Leontlinaa of its ooast prewntiDg an 
etttireljrdifferent oonfi^uraiimi from tiieir preBcaiiiHte. The 
ainldng and rising of- the Bohd and liquid portions of i^ 
surface of Um earth, which are so ^ippoeed ia each other in 
their individual operatioiu, tiurt tiie rising of the one pro- 
duces the ^parwU siiddag of. the othi», are tibe cause of 
all tJlte changes of the form of continents. In a general 
view of physical foct«, and in an onbiained and not one- 
uded statwnent of natural phenomena, the ptiHbilt^ at 
least of a dimiuition of water, or of an aotaal giiddng of 
tlie level of the sea, moat 'be mentioned. It cannot be 
doabted, tliat, during the former elevated temperatare of the 
surface of the eivth ; during the existence of the power of 
engulphing water, which must have been the conaeqaence <^ 
the occurrenoe of a larger amotmt of open fissures ; and dur- 
ing the contiuuuKie of an entirely different cinutitation of 
the atmosphere ; great changes most at one time have taken 
place in the level of the sea, — changes which were dependent 
on the mcrease or diminution of iihe liquid on the earth. In 
the present state of our planet, however, there has hitherto 
been an entire absence of direct proofe of a re^ continued 
diminution «r increase of the sea ; and there is also an ab- 
sence of evidence of gradual cbanges in the mean height of 
the barometer, at the level of the sea, at the same points of 
observation. According to the obserrations of Daussy and 
Antonio NobiLe, an increase of the height of the barometer 
would of itself produce a lowering of ihe level of the water. 
As, however, the mean jvessnre of the atmosphere at the 
level of the ocean is not the same in all latHudes, owing io 
meteorolofpcal causes arising from the direcUon of the wind 
and from moisture, the baxomater alone would not afibrd 
gore evidence of an alteration of the level of the sea. The 
important obsenationa, according to which some sea porta 
in the Mediterranean were, at the beginning of this century 
repeatedly laid dry for periods of many hours, seem to prove 
that a local retirement of the sea, and a permanent drying 
up of a small portion of tlie const, can be produced by a 
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diMge te t^ direcUon and rtrength of curreatfl of the sea, 
int^eui an octnal dimmaiion of water, and witlioiit a gene- 
ral depresffion of the whole ocean. We must be veiy care- 
fill in oar interpretation of the informaticm which has re- 
cently been obtained respecting these complicated pheoo- 
m«Da ; for it is easy to ascribe to water, one of the " aa- 
oient elenKste," what belongs to two others, tiz., earth and 
air. 

In the same manner as tlie configuration of continents, 
which we hftve hitherto been delineating in its horizotUat 
extension, exercises, by means of the varied form of its out- 
line, (atutere Gliederuttfi,) i.e., by the indentations and pro- 
jections of its coasts, a beneficial inflnence on climate, com- 
merce, and tho progress of cultivation ; so there ia also a 
kind of intemal divition of parts, by means of perpendicular 
eleration of the surface, (mountain ch^ns and table-lands,) 
which has produced not less important resnlts. 

Every thing which has produced alternation of forms and 
variefy of phyrioffnomtf [Poiymorphy) on the surface of our 
planet (in addition to monntain chains, we here refer also 
to great lakes, grassy steppes, and even to deserts surround- 
ed by woody regions which may be compared to coasta), im- 
presses a pecnliaj* character on the social condition of the 
population. Elevated tracts of country, covered by enow, 
prevent intercourse ; but a mixture of lower detached moun- 
tain tiiaiget* and low lands, as we see exemplified in so 
&vourabla a manner in the south of Europe, multiplies 
meteorological processes, as well as the productions of the 
vegetable kingdom ; and, as different degrees of cultivation 
then belong to eadi tract of country, even in the same lati- 
tude, necessities are created, in order to satisfy which, the 
activity of the inhabitants is stimulated. Thus, the dread- 
ful convulsions, which, in consequence of the action of the 
interior on the exterior, Iiave caused tiie rising up of vast 

* Hmnboldt, Rel. HM., t. iiL p. 283-834. Compare also the acate 
obierrationa on the conSgoration and poution of mouiitiun chaini, 
in Albiecht von Roon's Orumbiiijm der Erd-Vi(litr'Uiid'ISiaalaJnu«if, 
ToL i., 1837, pp. 158, 270, and 27S. 
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monntain clialns, by means of the sndden elevation of a pop* 
tion of the oxidised crust of the eartli. haTe, after the restor- 
ation of traDqntlllty, and the resascttation of slmnbertng ot^ 
ganisniB, imparted to the solid land of both hemiapheroB a rich 
variety of individual forma, and removed, in a great measure, 
the barren onifonnity which operatea, with an impoverishiog 
effect, on the physical and intellectual powers of the human 
race. 

To each Bystem* of these mountain chains, a relative age 
has been assigned by the splendid views of Elie do Beau- 
mont, who has shewn that the elevation of a mountain chain 
most necessarily have taken place between the period of de- 
position of the inclined strata, and that of the depomtion of 
the horizontal strata extending (o the 'foot of the moant«uiB. 
The foldings of the crust of the earth (elevations of the 
strata), which are of the same geognostical age, appear also 
to have one and the same direction. The line of strike of 
the elevated strata is not always parallel to the axis of the 
chains, but sometimes cuts across it; ao that, according to 
my o[«nioD,t the phenomenon of the inclination of the beds, 
whicji is found repeated in the neigfahonring plain itself, 
must be more ancient than the etevation of the chain. The 
principal direction of the whole solid land of Europe (SW. 
toNE.)ia the opposite of that of the great terrestrial fissures, 
(NW. to SE.,) -which extend from the mouths of the Bhine 
and the Elbe, through the Adriatic and Red Seas, and also 
through the system of mountains of the Fuschti-Koh in 
Luristan, to the Persian Onlf and the Indian Ocean. Such 
a crossing of geodesical lines at nearly right angles, has 
exercised a vast influence on the commercial relations of 
Europe with Asia and North-Western Africa ; and also on 



* Leopold TOD Buch, Uehrr die Oeo^iwiliieJien Syiltme von OmfwUmif, 
in his Oeognoitical Letter* to Alexander tod Humboldt, 18S4, pp. 961k 
271 ; and Elie de Beaumont, Eith^tlKt lur U* ^wJuCwmi d» la Surfiue 
du. aiobc, 1829, pp. 2W-307. 

t Humboldt, Aiie OtntraU, t. i. p. 377-983^ S« aiao my Buai nc U 
Ginmrnt tU-t SoeMa. 1^8, p. 57; and Atot. MiU., t. lil. pp. MifSM. 
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the pn>j;veM of dtiliuiioiL on the formerly moM proqi«rous 
Bhores of th« Mttdit«muieaD Soo." 

JSiBce inuRcaue and lofty eholns of mountBinB occupy our 
imagmatioos, by presentiDg themfielvea aa evidences of vast 
tePFMtrial revolatioDs, as tiie boundaries of climates, as great 
wat«r>sh«dB, or as tbe hMvers of different v^^etable worlds ; 
it becenteB bo mneh the more neeessary to shew, by a correct 
nomerical estimate of their volume, how small the whole 
quantity of the elevated maassB is in oompariBoa with the 
area of entiro eountHea. Tbe mass of the Pyrenees, for ex- 
ample— a tdiain, tbe mean beighi of whose summtta, and the 
auperficlal extent of whoee base, are known, by aecurate mea- 
surements-— would, if distributed over the area of France, in- 
crease Qm height of that country only 116 English feet. 
The mass of the eastern and western chains of the Alps 
would, in the same manner, raise Ute height of tbe £at country 
of Europe by only 21-3 English feet. By means of a laborious 
investigation,'!' which, from its very nafcu^, only gives the 
upper limit, i. e., & number which may be smaller, but cannot 
bo larger, I have ascertained that tbe eenb^ of gravity of 
the volume of liie land which rises above the present level of 
the sea, la situated at a height of 671 and 748 English feet 
in Europe and North America, and 1131*8 and 1151 English 
feet in Asia and Sooth America. These calculations indicate 
the lowneas of the northern re^ons : the great steppes of the 



* AtU CmtraU, t. i., pp. 284-2S6. The Adriatic Ssa Iiaa aleo a SE,- 
HW. direction. 

^ Dela Eauleur ifoyenas da Coniinfats ia Atii CenlraU, t. i., pp. 82-90 
and 165-139. The reeults which I obtabed wv to bo regarded as 
nombrft-Kmittt. Laplace estiniAtfid the mean, height of contiaeiitt at 
3380 English feet, which was at least three times too higb. That immor- 
tal geometrician (^Micaniqut CiUtU, t. v., p. 14) was led to this conclu- 
rion by hypotheses Kgarding tbe mean depth of the sea. I have Bhewn 
{^Am« Centraie, t.i., p.ftS) that the Alexandrine matbcmaticians, accord- 
ing to the testimon; of Plutarch (t» ^miiio Paulo, cap. IS.), believed 
that the depth of the sea was dependent on tbe height of the mountains. 
The hMghb of the centre of gravity of the volume of the continental 
mafM haa probably beea lubfected to small cbang^a in the eonrsa of 
ttunuandf of year*. , . , 
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plains of Siberia are counter-balanced by the enormoaB swel- 
ling of the sarfiWe of Asia between lat 2di° and 40", be- 
tween the Himalaya, the nortkem Thibetian Kuen-Lun, and 
the Sky Mountains. We can, to a certain extent, determine, 
from the estimated amounts, where the plutonic force of Uie 
interior of the globe has op^raAed with greatest power in 
elevating continental .maBses, 

.There is nothing to assure ua, that the same plutonic 
fovMS may not, in the O0u;rse of future ages, make additions 
tQ the syatems of mountains of different degrees of antiquity, 
and having different direeiions, as tJiey are enumetat«d by 
Elie de Beaumont. . Why should the crust of ihe earth have 
already lo&t the property i>£ becoming elevated or folded ? 
Tbe mountain-systems of the Alps and of the Andes, which 
were almost the last that mode tJkeir t^pearance, have ele- 
vated colossal masses in Most Blanc and Monte Rosa, in 
Sorata, lUimaui, and Chunboiuzo, masees which do not at all 
lead to the conclusicot ti>at there had been a dimiuation in 
the intensity of subtormnean power. All the phenomena of 
geognosy indicate a periodical alternation of activity and 
tranquillity.'* The repose which we now enjoy ia only appa- 
rent. EarthqaaJies, whiah agitate the surface of the earth in 
every region under heaven, and in every Itind of rock, — the 
rising of Sweden, — aind the producUoaof new volcanic islands, 
^-do not give evidence in favour of a contiDuance of the 
trtmquillity of th« earth.t 



• VJde tlie Second Cieological Letter from Elie de Beaumont to Alex- 
ander Ton Humln>ldt, itf Pogtftitdor^'t Annaint, vol. ixv., pp. 1-58. 

t FrMn Konut, EaOmn^ einer PhyiiiiAm Wttttaehrtibunff van Akt<i»- 
der uon JIumboldl, vol. l, p. 801. 1845, 
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On the Origin 0/ Quaria amd Metaili/srotu Veitu. By Pro- 
fessor CrUSTAV BiBCaOF, of SoDO. 

(Continaed from toL xtxriil, p. 353.) 

It is a quite common occtureBce to find the lock adjtuient 
to quartz reins more or less impregnated with qnartZt or, at 
all oTeats, altered., v. (I>fnhaUBen and t. Decfaen,* who 
had an opportunity of observing a great number of quarta 
Teins or strings in the granite or killaa of Oomfrall, in ex- 
posed clifib on the sea-dde, always fouad the adjacent roek 
changed. Near Monsehole, ttiis alteration extended for an 
inch and a half into the granite, giving it a darker yellowish- 
grey colour, anA a htyrder and quartsy appeaarance. The 
qnartK strings are about an eighth of an inch tUck, widen- 
ing at some parts to nearly six inches. Near Cligga Point 
they fonnd a rock very simitiu* to granite, of a light grey 
txilour, having, as its prevailing constatuent, quartz cryat^- 
Uzed, generally very distinctly, in double six-sided pyramids ; 
mica and felspar, however, only in small quantities, and more 
frequently schorl. This rock is weathered on the surface, 
but is harder underneath, and, at a little distance JrOm thia 
spot, makes a transition into the gnwito. Here, too, the fel- 
spar appeu^ more frequently, partly fresh, portly decom- 
posed into porcelain earth, and the quartz is leas apparent. 
The quartzose rock has the same relation to granito, as the 
granite altered by the quartz veins at Mousehtde has to 
the granite there, and thia latter rock is actually traversed by 
frequent quartz strings, which seem to have produced a like 
alteration. At another place near CSigga Pointy there is a 
perpendicular granite cliff, above 100 fleet high, traversed by 
numberless quartz veins, altering it on both sides. At a 
third point, the granite presente a most remarkable appear- 
ance. It is traversed by numberless quartz veins, which 
have changed it, on either side, into a rock similar to that 
already described (mach quartz, with little mica and felspar, 
but frequent schorl). These quartz strings are seldom more 



** SantMt'i Anhivt 1828, vol, via., p. 3. . ■ . 
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than a quarter of an inch thick, and have a great dip north- 
Trai\l9, whereby the granite appears perfectly stratified, Bub- 
divided into layers of from two to three feet in thickneaa. The 
unaltered granite ia quite similar to that at the point just 
mentioned, and very liable to weatber. In the vicinity of 
the quftHz Teins it doea not weather. Thia arises, no doubt, 
from the impregnating quartz having stopped the pores, so 
iiiat no water could penetrate afterwards to cause decomposi- 
tion. 

Such quatfz veins, of an eighth to a quarter of an inch Wide, 
fWbid the most distant thought of formation by heat. V. 
I>eehen and v. CEynhauaen also found in a quartz vein of A 
fo*t in width, neat* Mousehole, masses of a greenstone-like 
killas, of a foot long, as far as the vein traversed this for- 
mation. These masses of adjacent rock cotiM not have es' 
Isted in «o great » mass of qaartz, if it had cMne in contact 
wil* them in a atdte of fusion. It ia as little to be thought 
of that the qoartff, when it Impr^naied the granite 6f th« 
adjacent rock, was InoHen ; for, on the ob0 hand, It is iocon' 
ceivable how a substance which, like qnartz, ia mach less 
fusible than granite, could impregnate it ; and, on the other 
band, if we did asaume that the quarta and grawite were 
fused together, a granitic mass must have resulted again 
after the gradual cooling, without the felspar and mica di- 
minishing in any considerable degree. In this latter case, 
the thin quartz strings of the veins wonld naturally have run 
together with the granite ; and, after gradual cooling, there 
wonM have been fimnd in them the same substance as in the 
adjacent rock, and there would not have crystallized &om It 
pure qnartz. 

If, on the other hand, we assume that the quartz entei^ the 
vein fissures in a watery solution, all appearances may be very 
naturally explained. In the first place, the penetration of a 
watery solution into so compact a rock as granite, Is much mors 
easy to conceive than that of a molten, however liquid, mass. 
The wartery fluid always maintains its liquidity, and if it N- 
main for a lengthened period in contact with A rock, however 
littie porous, it will gradually penetrate far into it, in conse- 
quence of its tepiUtoity. A melt«n flsld, on the other hand. 
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loMS its liquidity m it gradually cools, ftsd, by lis hekt ez- 
pBoding the rock, contracts the pores, and so itself bftrs tbe 
paMsage. If besides this, t» in the case in question, the 
molten fluid is hotter than the fusing heat of the rock into 
which it endeavours to penetrate, and if it hare chemical af- 
finity for its components, the consequenoe could not be^n 
impregnation but a fusion together. In the second place, a 
watery solution, while it deposits matter in a rock, can dt»- 
solve others and carry them ofFj and if the contact witit it 
continues very long, the exchange may be so considerable, 
that great masses of the constitoents may disappear, and just 
OS great masses take their places from the watery solution. 
Such circumstances cannot be conceived as to the penetration 
of molten substances : an cxchang« is impossible in this case. 
A molten anhstance can only fill the pores of a rock, or only 
enter in the proportion of these intervals. The expansi<»i 
of the stone, by contact with ho heated a substance, may, 
however, easily amonnt to more thMi the volume of these 
pores, in which case the rock can only take up so much as 
fuses on ike surface of contact. 

In tike granite altered by the qoortz veins in the above- 
nsjned places, the felspar and mica are mach diminished. 
What, therefore, is more probable than that the watery 
solution of quartz, which penetrated into the granite, grft- 
dually decomposed and carried away these substances, pre- 
cipitating instead its silicic acid ? 

Thus the double six-sided pyramidal crystals of quartz, 
spoken of by v. Dechen and v. C&ynbansea, may have been, 
not the original quartz of the rock, bat only that formed 
from the watery solution. Where they observed tiie more 
frequent occurrence of fetepar, partly nndeeompos^, partly 
weathered to povcelain-earth, the quartz was less prevalent. 
In this instance, only the first stage of the decompositioB ot 
the felspur is manifested; but, in the entirely converted 
rock, the porcelain earth had also been carried away, 
quarU having taken its place. It is clear that snob con- 
siderable changes in a rock, by watery solutions, must hare 
required a very long period, espetnally as, in Uie case in 
question, the mica, so difficult of decomposittoa, hod dind- 
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Didied vith tiu felspar. Boi wo o« oerer be at a loM in 
the taaunption of a poriod of time, boveTer long, if we eta 
«i]y iodieate a ^»c«ss, bowernr slow in Hb actioa, fran 
which compoetUooB uul deeompositiaDS result. The im- 
pn^uttiMt of ttie adjacent rode with siUoa, preaent* Hself 
not only in cpMurtc veina, bat aiso-ia many othem pecnliaf 
to cwtain veia formatumi. Tfaia impr^naition, it is w«H 
known, goes ElonietimeB bo far, that the oharacteriRtic celenr 
aztd original teztore of the adjacent rook disappear, and it 
makes'a transition into homstone. Y. Weisienbaoh* dtea 
aeveral instanoes <^ this kind. ThoB this phenomeaon per- 
TadeB, quite mnarkataly and graierally, the tin rein forma- 
tion of Altenberg. Z sfaali take another opportunity of 
treating of bow thiB tmpregnaition, passing into the thinnest 
Btrings, appewB to have a causal eommection with the intzo- 
dacti<Hi of the tin ore itself. Near many of the veins of the 
Schneeberg distnct, the clay-alate is richer in silica than 
ehiewfaere. In and near several of the veins of the FMlbei^ 
diBtrict, the gneiss and mica slate appear bo much impreg- 
nated with silica, that the original striated ' stmctore can 
scarcely be obBerved ; the micaceous particles are doll tai 
clayey, the felspar has disappeared, and there presents it>- 
Belf, at last, a bomstone, paewng quite into the quarts, in 
which the original gneisB is scarcely recognisiAle. 

The same appearances present themselves here in gnriss, 
therefore, as in Cornwall in granite : here, as there, the 
qaartz predominates, as felspar and mica disi^pear. We 
may, therefore, assert pretty generally, that when watevy 
Bolations of silica circulate among rocks containing felspar 
and mica, or any alkaline silicates, the former is precifntatedi 
the latter dissolved and carried off. And bo, in reins in clay* 
slate, the walls of which are silicified, it may have been 
alkaline silicates, micaceous particles, &c. &c., which effect- 
ed the exchange. We thus find in veins the same relative 
circumstances as I have mentioned in reference to mineral 
springs, only with this difference, that the acid water changeid 

* AbbUdnnffenmertwurdSfftr OmffvarkiUlttme avt dtm SHArMtn Ertgt- 
birgej L«ifug, 1896, p. 31. 
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the te^i into day, l^ dMompoirilion of its ftlkaJine irilitntes, 
*nd, kstead of depontfog «]i», d^)oait«3 carbonate c^ the 
lawtoii d e of oth. Whether, howeTer, Uta deposit of silica 
in Tffliis resnltAd from abrtt^etdon of carbonic aoid, as in the 
dqiesit of qffanrouderit^ is donbtftil, aa cariMsic acid ia not 
tbe wlTeni of silica in water ; for when the carbonic acid ia 
«xpeUed from toineral wateni, the siiiBa is not precii^iated. 

Ererything concon to jiutiff the Mmrnifiiini that tha 
adjaeeat rock of veins haa had a material influence on tha 
depoflitioB of the substonceB from the flnidB which had for> 
meriy flowed in them, and that it haa thereby nndargone 
nuBy changei ; here BQtoifieation, there weathering — here, 
again, discohM^tton, there oolonring, &c. Ens. If it out be 
proved, tiiat not only the non-metallio Teins, bat also the 
orea, hare beoi inirodnoed into the veinmiefta in the wet 
way, aa I ehall endeavour to shew eliewhere, then we may 
preaome that the nature of the adjacent rock has had an 
inflneoce not only on the fcuiaer, but alio on tiie lattor. 

In this maimer, too, may be explained ^e ao freqoent 
ooeorrawe, thrt metalli&rouB veins, numiog throuf^ difi^ 
ent geologieal formations, 'Ohange tiLoir natore ; in one be- 
coming richw, in another impoverished. The Erxgebii^ 
preaents many examples in this respect. Thus, the veins of 
the HaUbriicke fcmnation occur in gneiss, less frequently in 
mica elate, &c- When they reach the day-slate, they are 
scattered, or clean out off. It is exactly the same in the veins of 
the Brttonsdorf formation; titeyoocorin miea-alate and gneiss, 
and lose th^nselres in ol^HiIate. The veins of ihe Zscho* 
paiL formation present theosselves chiefly in nucarshtte and 
day-slate ;* and here they heoQme impovetished in the latter. 
On the other hand, there are examples of the vein stuff of 
some veins i^pearing indep«ident of the adjacent rock. 
Thna the veins of the Sohneeberg formaticm occur prinoipally 
in day-slate, generally, however, in nnca-alate. They ran 
out of the clay-slate vxALuass or thi osb they bear into the 
granita-t 
It is very easy to conceive, that now this, now that aub- 
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stniuw would tn depQuUd fnpk the tMtaa Wat<lf7 Mhition, 
according m ii camQ in oontact with this or tiiat rock- 
Wflie tbey, for mtfuople, feUpar and mica, irhibb induced, 
b; excbsAge, the d«poBii of silica or any other Bubstancs, 
aach a d^osit ii9uld.onlj take place when the solation flowed 
through fiwHTVB of a crjHbalUae rook, containing the»e mi- 
nvrala. Should the vaina run into other rocks, in which 
thew aunerals were wanting) there could no depoait of such 
■nbstances take place. 

We sanat not oreiiook the esaential circumitanoe, tliai the 
weakest affimtiea wwtld come ioto play is proceeaes which, 
l&e thoae by whui the Tein-atuffa were istroduoed into the fia- 
ioresiwwt on with anob extreme ftlowQcea. Several initancea, 
in the oirde of «hamieal phenomena, in^cate this. Thni I 
found in a woodan tub, bound with iron hoopa, io a mai^BCao- 
tory of Bulpbate of o<49er (green oopperaa), depogita of aolid 
metaUic oopper, of which some had a wraght of aeveral 
pouoda-, Xbey 6mA ^nuelTea on two atarea, between 
which A plate of oei^erhad forced itaelf. It waa manifestly 
the iron hoop wUch bad, in thia oaae, effected the reduction 
of tihe«^pp^. H waa not, howerer, a atmple precipitation 
of the oopper by iron, but, aa in the so-called me^lic vegeta- 
tioM, a galvanic or electaio effect ; aa, namely, a thin metaUic 
plate of eoj^r had bc«n deposited in the interral between 
the two atarea by aimple ahemieal action, a metaUic contact 
was eatabliabed beiveon the copper and tiio iron of the 
hoop, sad DOW the precipitation of copper on oc^per, which 
fonned the negatire pole, went alowly forwards, without the 
iron further infiaeneing the pnweaB directly. Had the efibct 
resulted entirdy £roan the iron hoop, it must have been per- 
featiy eaten through in tills part, which was not tbe oaae. 
. If we oonsidw that, in this proeess, through the interstice of 
two ataTCB, which was ao narrow that no flnid oould run out, 
a chemical action neTcrtheleaa took place, whioh, in the lapse 
of aome yean, effi»oted tiie depoi^t of c(m«derable masaea of 
metallic copper, it cannot surprise us to observe slmilarr i^- 
paaraaoes in metalliferous veins. We can compare tbe effec t 
of the iron ho^ with tiwt of substanees which had been eon- 
tain«d ID tiie adjacent rock, and whioh ooamonMated with 



tbe flnid ctrealftting io the T^n-fiBsore ttDmo^ as namrtrM 
iiiterttiM as between two stnTea. Aa in the exunple ad- 
duced, copper was deposited at first by a cheiAieal ^roeeM, 
and afterwards by an effect of contact, bo, in like mamwt', 
BObstances night be depodtted from flnidB cinmlating in Yein* 
fiflrares. Thongh no Bueh energetic chemical afflBtti«s oo* 
cnrred in the latter, aa between the iron and the fmlphate of 
copper, time might compensate for defideney hi energy of 
affinify. 

The impregnation of the adjacent rock witfa ores belongs 
exactly to ttds category. His bnpregnotion of the walls, M 
Wen as of f^ttgmenta in the vein, is generally strongest 
where the adjacent rock is at the same time rery nmoh do-' 
composed, or intetpenetovted by extraneous matter. The 
niinatefft impregnation with tin-ore mns tbrongh most tin- 
Tern formations, chiefly so for aa the a^acent roek is silimitfld ' 
at the same time ; and there are tin " conrRee" {x6ge) wl>os«> 
'* strings" hare scarcely any tin-bearing vein'ttufiV,— niterely 
barren clefta, which are worked solely for the sake of thff 
impregnated adjaeentroek. Alcmgside muiy veins of tiie Frey- 
berg lead-formation, blende and galena appear here bdA 
there to form the striated component of the gneiss; In place 
of felspu> and mica. Yet mneh more frequent in tl^ Frcy. 
b«rg lead-Teins is the impregnation of the gneiss in and ad* 
jaeent to ttiem with arsenical and iron i^tes. The adja^ 
cent rock has also been woiked here and there, on acconnt 
of its impregnation with the richer silrer ores. The impreg- 
nation does not always correspond exactly with the ore-pro- 
duce of the vein in the same place. Thus tiiere presents 
Itself, in a certain vein, only quartz, witli parcels of irdn- 
pyHtes and galena ; whilst the adjacent rock, so fer as dis- 
closed, is strongly interpenetrated by large granules of block 
blende. Impregnation with arsenical pyrites is often met 
wil^ near Freyberg galena veins, at points where tb^ carry 
rery little or no arsenical pyrites, ke. 

All these appearances have this in common, tiiat the ad* 
Jscent rock is much decomposed, or interpenetrated by extr«- 
iMous Ingrsdiinits in th* loe*li^ of the impregaatioti. iBoUi 
indicate an exchange between the components of -tt* i^)*^ 
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centroi^irtdihoBe-of tii«'fliiiawlushh«dcircul&ted. laths 
latter CMe, tiie «rts laetn io hftve found tWir way Bimolta- 
■uoOBly widi the esfarfweouB matters. The difference 1m- 
tweea the 'aa^mffoiaani of theodjacfiDtrock end the ore- 
MtrnM of the veioa, may be explained, too, in that, in th« 
Ttm, a oaaBs "was at wcrk whieh c<mld only precipitate 
eertam. ortM, whUit otherB remained in solution, aod only 
came tA be B(f>«rated by longer contact witb the comp(ments 
of tha KM&, and \fy the power of elective affinity. Howerer, 
the -watery aalaiipa laap alio have changed its nature in the 
COMMA of tine. Kothiog more Mrongly bespeahs the mutual 
exchange than tlie abore-mentioned Hubstitutioo for felspar 
CH> mica of blende and galena. 

In tiia lame mauler, we may oonceive how, frequently at 
tiie GKnnngof'tw>o.Tnna of different formations, a group o£ 
netoUic Hinen^ iaifoand heaped together, which is not pe- 
otdiat, aa there grouped together, to either of the two veins 
indlvidiiaUy. Thus, for esunple, there are ft«qaently found 
•native siiTtr, with lulphuret and antimonioos aolphuret of 
ailver (ailver*g^aace and red silTerKn*e), brittle ailver-glance, 
and earthy silrettglance, at the croHsing of veins of the Zilg 
and Halsbruclw fonnatioDB, or at crossings of v^s of the 
Sanherg silvw formation with the Ehrenfriederadorf tin 
fiimation ; or tin-ore is found in the silver veins of the 
Annabeiig £i>xmatioai in fiBssres that branch to them. 
{To be ctmeiuded in next Number.) 

Bemarkt on the Trade-Wmds and other Currents in the Atmo- 
aphere at SarOadoet ; milh an attempt Io develop the Cautes 
of Surricanea in dte fFeat Indiet. _By ROBERT LaWSOIT, 
Esq., Assistant-Surgeon H.M. 47th Begiment. Communi' 
cated by the Royal Scottish Society of Arts.^ 

I. On the Trad^Winda. 
1. The researches which have been made on the nature 'of 
the great storms in the West Indies, and of the Indian and 

• Abstract «f*F>9eri«iMt leiDntfasBo«ie^<mlO«L«»d3M F«b> 
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C^Bflseseas, wMe theybairedwidoMdiiunrf hlgUyimportuit 
I^noineiia, have, nerertbeleaBi f^«d -to uSoti- an jwoonnt of 
Hm pecoliar oirouiiiBtMioM ' whiefa «ontnr to ^ produce them. 
These stortna in the Weat Indies, «t UtMr-eommsuO^ afaovt 
the equatorial mar^n of the inde-winds f a 'hat vMtii fpmm 
B peculiar interest to tbe investigatitm -of tho'iiimoBphHiie 
carrents found to exist there. BMhigibeeln stationed: for 
neariy a year in Barbadoes, an island- that 'ka« mfieied ' auue, 
perhaps, than any other in tbe West Indfeo, from burrieanai^ 
snd which waa admirably utoated for th»'ptiifC6e,-Iipaid » 
good deal of attention to this mbject, Bad have «Ucitied -sMDe 
faotH, which, so far as I am aware, have not-hitiieEko beea 
noticed. 

' 2. The trade-winds are UBua% asoribed to t^ greater 
beating power of the sun's rays in tbe immediate vkumty of 
tbe equator than elsewhere, expanding tiieair in ooataeb with 
the earth's surfdoe, and, by 'thus rendering it speoiflooUy 
lt|^ter, causing it to ascend, while oolda< air flows in tiam 
either »de to sopply its {dace ; ' bnt, as thefle oumoti pass to 
points of the surface where its velocity «f rotUion is greats 
than at those whioh they originally left, sad as the air oom- 
poeing them is some time in aoquiring this ioereased velocity, 
they Bflanme an easterly direction, insteadof oomlng 'ftom the 
true north and south, as they would have done hod the earth 
been at rest. The ascent of the air at the equatorial limit of 
the trade is greatly fiwalitated, espetaally during the colder 
months, in the corresponding hemisphere, by the great ad- 
dition to its aqueous vapour acqaired during its passage. 

3. The trade-winds are materially influenced in the vicinity 
of the West India islands by the configuration of the neigh- 
houring coast of South America. This extends from the 
island of Trinidad, in latitude 10° N., and longitude 60° W.,— 
on the one hand, in a south-easterly direction, for about 600 
leagues, and on the other, from the eame point nearly west,, 
From I^Qvamber to March, the sun being in the southern 
hemi^here, tho South American continent becomes consider- 
ably wat:mer than the neighbouring sea, and the KE. trade 
n felt strongly over the n<»theni half of the former division of 
the coast, and overtho Whole of the latter; but, as the mm ao- 
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ipum ft Bortbani ^*it"— 4**". the t«npcan*nt» of the im in* 
waansg, tba aqoMtoiial linit «£ the N£. tnd« ia psdiwUx 
BMioT«d to the awth, kanBg t^e oooet to the south-ewb of 
Trinidad akmMt entireiy firon April or May to Ootober, uid 
bfleoniBf waaker uid more inegnlar cm that to the wslnrard 
•f OBtl around it. 

4 Tha equatorial timit of the NE. trade is foond to vorf 
OMuiderobly in the opeo sea in the different months of tba 
year, while that of the SE. trade alters niiic^ less. The fol- 
lowing table, taifcian fbom a more extended one in Hortbar^'s 
East India Narigator, giTes the mean poaitioa of the eqnaterial 
liinitfl of the trades between longitnde 18° and 26° W., everf 
■oocomI month of the year : — 



Honlb. 


KE. Traae. 


BE Tndt 


Mean Limit*. 


FebruMr. 


6N. 


U-K. 


if 


ApoU 


H 


li 


«i 


liiT, 


9 


3 


6 


August, 


13 


3i 


M 


OMobCT, 
Deowbtr, 


10 

54 


3 

3* 


1 



. The individual results for each month seem to have varied 
from the correaponding mean about 2° each way, ao explana- 
tion of which will be attempted hereafter. 

5. The temperature of the sea, on eithersideoftheequator, 
alters very considerably with the eun's clianges in declination. 
This is well shewn by the following observations made oa 
hoard the French frigate L'Hermione, in a voya^ to and from 
Kio Janeiro in 1816. The frigate crossed the line on the 
16th May outward, and again on the 11th October, homeward- 
bound, and in both oases near the meridians laid down for the 
above table. The temperatures of the surfaoe of the sea were, on 

Lit. Korib. Lims. Walt. Tmip. af Sm. 



Mbj2. 


22 


7 


24 


15 


68.01 

73.9 j 


Outer LUoit or 


Octobers?. 


23 


33 


31 


13 


NE. Trade. 


May 10. 


4 


43 


28 


33 


79.21 


Inner Limit of 


Ocb>b«r 18. 


9 


67 


22 


49 


84.4/ 


NE. Trad*. 


Kav 14. 


2 


36 


27 


3 


7e.6i 


Inner Limit of 


October 12. 


3 


1 


28 


35 


80.4 j 


S£. Trade. 


ItbT24. 


20 


3 


44 


14 


77.01 


Outer Limit of 


Oetober 2. 


30 


31 


33 


11 


73.3/ 


SB. Tnuie,* 
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1?ln obterrotioBi in Msy iMra nuds from 7 td 8 PtH. ; thiwe 
-in Ootober fhm HOOD to 1 plx . On tbis ftowaat, tte ttnapna- 
tant daring Ae former wilt be, itriatiy flpetddng, lower thm 
tJbcy Hhonld be, in order to oampHm llwm with' tho«e during 
the lattor ; but the mireotian neoenary to redooe thom to that 
of mid-day is to amall, that it ma; be dijregfwdDd. OcAsklMF' 
able and abrupt vaiiatiotaa ooeur in the teMperatare of the 
sea near the line, about 20° W.' loogHod*, wbieh are tUH 
donbbedl; oecaBioned by the currents vrbitAi meet in that 
netgbbouThood ; for on each side of thk localhy, as &r m tke 
tropios, the temperature diminishei wiih tolerable regulaitty. 
By the aboTB t^le, the mrface of ths sea thnngh the whole 
course of. the NE. trade, seems to faaM inoreWedin teonpero' 
tare between May and October by upwards of 5* Fahrenheit, 
while that in the 'course of tho SE. trade vss diminished in 
the same time by a^out 4° Fahrenheit. The positions of the 
eijuatorial limits of the trades oorrespond very accurately with 
those in Horsburgh's table. 

6. The temperature of the sea near Bsrbadoes, according 
to some observations of my own made on my passage out hi 
March 1841, was as below. These observatiooe were made at 
noon ; they have been corrected for the errors of the ther- 
mometer, and may bo depended on to about 0.1° Fahrenheit. 



Mftrcli26. 




13 44 


44 17 


76.1 


... 2T- 




13 16 


4T 46 


76.8 


... 28. 




13 SO 


SO 49 


77,3 


... 29. 




13 46 


53 33 


77.7 


... sa 




13 11 


96 45 


rai 


... 31. 




19 1 


89 10 


W.1 


rbg April, while 


jinginCarliBle 


Bay, Bsrbadoei, 





79.3 

The snddea increase of the temperature of the sea water on 
the 31st, and which remained pretty constant at Barbadoea 
daring the month of April, Was caused by the equntorial eur> 
rent, whioh, bewg directed to the NW. by the coast of Soath 
America, flows pact Barbadoes, its northern margin being eon" 
siderably to the north-east of the island. 

7. The teuporatare <tf ^lia flurruit iaeitaiM oonsidranbljr 



towardfl ti».9nd sf«mnBiet',iand'-A»tiaf'dis)rta'to -dis Dortb- 
wwd akiH more, M Bbflffli I9 tk»Adl<»Ai9 obfluvaffmstimdo 
by Mr BaUenhifi0tkSmf^aBat,-viiibxf begimuug ofSqttNDx' 
ber 1841. A nmilar serieaj nsde bf mynlf in February 1843) 
is NdtjoiMdiwliidi will afbrd a 'V«ry good idea of the effect 
q[ mwoq 00 the tcmpenntiu^ of tiieeeaia^kluAneigfliboiErfcood'. 
The obsenatiffiiK have been oorreftted for tke otcvb of tfae 
OQRMpoiidfaig instmmaitoi 



S«pl. 2J, 


IIP 0- N. 


No obe. 


81-JfFoli. 


... 3d, 


17 20 ,.. 




81.7 ... 


Feb. 12lh, 


17 41 ... 


acis-w. 


76,8 ... 


8«pt 4t]), 


20 18 ... 


NoObe. 


80.7 „. 


F4b.l8tli, 


SO S ... 


er 14' w. 


78,8 ... 


Septal, 


22 Ifl ... 


No Obi. 


82 JT ... 


Feb. 14th, 


12 311 ... 


61' 26" W, 


76 J .„ 


Sept, 6H, 


23 44 ... 


64= 12- ... 


82,7 -. 


Feb. 15tb, 


23 53 ... 


er 1- ... 


74.5 .., 



Id several instancea, in this t&ble, the longitude is not given; 
but, aa the ehip^s track lay to the eastward of the Caribbean 
IsUnds, no material error wiU arise from the omission. In 
Septembet^ the outer Uioit of the N£. trade, in 64° W. long., 
nas Dot well defined ; in Fete-nary, in long. 60° W., it was 
about lat 26° N. 

S. The dtttrntd Tariatnm of the temperature of the ^ over 
the sea, within the tropics, is very small, and the mean tem- 
perature is rather under that of the aurfaoe of the sea at the 
place,* a fkot borne out by most obsermtions I have met with. 
It may therefore be concluded, that the tar, in passing throogh 
the region of the trades, ^b its temperature increased to 1^ 
same extent as the aea, while the dew-point is at the same time 
considerably raised. 

9. On my arrival in the "West Indies, I ooromenced to ob- 
serve the courses of the different strata of olondj^ as recom- 
mended in the Beport of the Committee of Physios and M«- 
tecH<ology of the Aoyal Society, for the purpose of detennining 
the existence of crossing currents at different heights in the 
atmosphere. These were at first made with very little regu- 
larity or method ; but, from the begiuning of September, I be- 

* Pouille^ Elemens de Physique, tom, IL, p. 519. 
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■tomd mnndeiddy more ttura cat Hba mbjict, geneh'iUIy e>- 
wbiniDg the atatd c^ *hs okiafc •« 6 /A^.'«ikI 3 l<.K., end 
agua ak 9 F.if .> iriiea fcher* vfu wflinriint ligbb to admit <j£ a 
Mtiafaotinj ooticlnaioa beii^ fonMd. 

10. Bj the above iDMOfrthneetuTenta ware gflnenJhf found 
to leixJHt in the atrnwiphere at Bubwloefl, rad ocoMuunllj ft 
fionrUi. Tbete were, — l«f, The r^fvlftv trade msd brioi*; 
Ztf, The equatorial or retumiug onmnt abvve ; Sd, A middle 
anrreut, ftom E6E. or SE. to SSR and S. ; and, 4t&, A current 
which seemed to be placed higher in the atmosphere than the 
lost, though below the equatorial one, and which came from 
NW. to NNW. or K. 

11. The trade is the UMual wind at Barbadees ; it comm<»i]y 
blows from the ENE. or E., though, in this juspeot, it diSera 
» good deal. The folloiriog table, in which all the recorded 
obeerrationa on its direction at 9 A.M., S P.M., and P.H., are 
arranged, so as to shew the effect of season, will indicate this 
more plainly : — 

Table, ihtm»g the nvmber of (t«e« the wind bhut from each point 
<jf the eontpaat at 9 a.u., 3 p.h., and 9 F.H., ol Barbadoti, 
dnrmg each, month, from May 1841 to January 1642 fTtearinyt 
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(mu. 
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ImM. 
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NNW. 

NNB, 
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BNE., 
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kNW. 
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1 
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1 
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29 
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2 
1 
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39 
13 
19 
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1 

1 
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9 
6 
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"e 
71 
3 
1 
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1 
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47 
13 
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■ 3 
2 

r 

31 

314 
159 
94 

58 
15 
1 
2 




47 1 82 


8» 


82 


JS I 84 1 75 


as 1 72 


686 



A glance at the totals in the last column will«hew, that, on 
the whole period, the winds from E. to KE- were by far the 
most prevalent ; but this does not apply (o the montlut taken 
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1&. It ha been Mated abore, thU th« tempentsm of the 
•w at noon, At Barbadoes, in Apl41, waa 70°.3 Fabr. (0) -, (md, 
that in September, tbat of the evmnt which sets past the 
island waa BV.T (7)- No error cf any consequence will be com- 
mitted, if the mean of these 80°.5 be assumed as its tempera- 
tore itHuid Barbadoes during May and Jane. I have elsewbere 
^WQ, ^at the mean temperatures of the atr in the latter 
part of May and June 1841, there, were 79"-77 and 80^.46 
Fahr., and the meati maxima 83''.83 and 65°.23 respecHvely ;* 
the former almost equal to the temperature of the sea in the 
Tioinity at noon, the latter exceeding it, and, consequently, that 
of the superincumbent air (8). This unequal distrilmtion of 
iempemture in the air, oansed its ascent over the land daring 
the day, while the cooler air flowed in from the eea to supply 
its plaoe, at the same time that the regular trade-wind con- 
tinued at a moderate elevation, as shewn by the drift of the 
lower olouds. These obserrations having been made at the 
south-west part of the island, the wind naturally drew to th^ 
south-word duritiff the day (it was frequently from ESE., 
while the lower cumular clouds were drifting from E. or ENE.) ; 
and on one oocaaioo, while it had been the greater part of the 
day at SSE., the lower cumuli were drifting with consider- 
able rapidity from E. I do not mean, however, to state, that 
aU the north-easteriy winds during May and June were of the 
kind just described, for, in a good many instances, the lower 
clouds moved in the same direction as the wind. 

13. In July, the mean temperature had fallen to 80°.05 Fahr., 
and the mean maximum to 84°.72,t while the temperature of 
the sea must have increased. The excess of temperatnre tn' 

* Edinbnrgli Kew PblloEopfaical Jounial, June 1843.' 
t Ju m&zimum and mininiQin thermometers give the extremes of teni- 
pemtura durio? a d»j, without refeieooe tii tha hoai at which theae 
occur, thoir mdii»tioiu for a month muEt nlwajs be, the former faigfacr,' 
and the latter lower, than the correipondiDg poiaU ia the m«aa diunal 
curre of temperature, sod these diflerences yi'iU be greater as the wea- 
ther during the period was more unsettled. The weatlier at Barbadoei, 
in 3uly, was partioularlj nmettled ; frequent lieary showen, accom- 
paoiad b^ thai^ iqiull*, opooniag dnrinf the daf, wbtoh ^waj-« caiued 
a considerable reduction of temperature. It i* not • llttk lemaAaUt, 
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tbi air «var tlw load was thiu km. This vnw still A>rth«r re- 
(inosd ^ the ooomr^os of freqnsat henrj' ibowere, vfaMi 
D«v«r iailed to oaow a oontiden^b foU of the tfaermometer, 
and must bav« prevsatod th* air, at A Tety alight e]ev«tioa, 
from Mqniring tbftt iwreaso of tempenture, by th« regultir 
iafiarohuige of the loww and wanner strata with those abovA 
is pMsio; over the land, wfaioh. ttader ordinary ciniumBtanofls, 
vmyd hare tdieD plaee. The t«Bdeiicy of the air over the 
Uod to asoend daring the day was fhu, in a great meamra, 
done away wkJi ; and it is obTioae, by tits tuimbets in the tiU>lei 
that the trade-wind assumed its normal ooarss, and the sea 
breezs disappeared. 

14. In ^ugust^ Septembert and Ostober, which ars called the 
hommDe OMUiths, the wiads from tiiQ mathward of £. again be'- 
oaoM pr«val«iti sod they afii»cted ihe abnospfaere to a con*- 
MdenAls height, being t^n, for the most part, accompanied 
by a moveueDt of the lower olouds in the same direction. In- 
fltanoes undoafatedly presented tbemaelyet. in which the diree* 
tioD of the wind diSTered two or more points from that from 
which the okHids were moving, but these were not frequent. 
Hw mean temperatures at Barbadoes were80°.d3 Fahrenheit, 
7d°.58. and 7d°.72 ; and the mean maxima, SS'-GS, 84^00, and 
81\77i respectively. The temperatore of tiie sea at noon ia 
the beginniog of September wa« 81°.7i and a little to the 
noithwasd SS".? ; tomperatures considerably exceeding the 
mean temperature of the atmo^hers over the island, wherry 
tha tsndeney to the ocourreooe of a sea breese was much di- 
minished. The tMnperatarc of the sea, too, being higher 
towards the outer limit of the trade- wind than at its equatorial 
one, by increasing that of the superincumbent air (8), and 
lendering it nearly the same over a large expanse of sea, 
almost neutralized, as it were, the oause of the trade-winds, 
Iwt left the atmosphere at a higher temperature, and oon- 
tainif^ a large quantity of aqueous vapour, liable to be aeted 
on by any disturbing cause. The gradual diminution of the 

thftt ths lowMt temperstora wbicli oeenrrDd dnring my itayin Barbadoes, 
vis. WA Vshr., WW o* the «fl«nw«* ef &s Sfth Jsas, darinf bji un- 
umaUr. iMavj fcU of nun. 
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tempeMurd of the sea in Kovembdr, December, and Jamuryt 
luid the iBcreaae of that of the cootinent of South Amerioa, 
restored the trade in afl Ita faftam force, and, during these 
mo&fliB, the south-easterly vinds almost disappeared. 

15. The winda in the West Indies were much affected by the 
mooi^s deolinatioa and her time of transit. The chief cause 
of the trade-winds is undoubtedly the higher temperature com-- 
nranieated by the sun's rays to the atmosphere in the neigh' 
bourbood of tiie equator than in the extratropicid latitudes ; 
and, Tiilile the diflference is snffieiently great, a brisic tradd 
{Nrava^s, and the effect of the attraction of the sun and moon 
is not very obrious ; but when, during summer, the sea and 
miperinonmbent atmosphere in the vicinity of the tropics' be- 
«ome much wanner, and tbe strength of the trade is much 
abated, this becomes apparent, and to it all the greater devia- 
tions of these winds from their regular course seem attiibtrtablti. 
I am not aware that the direct dependence of the winds in 
intertropical latitudes, or the attraction of the son and moon 
on the atmosphere, bos ever been made out, or, indeed, scarcely 
hinted at. My attention was first directed to the subject in 
June 1841, by observing the anomalous directions of the wind 
during that month, which seemed quite at variance with tbe 
usnally received opinion as to the cause of the trade-winds. 

16. The observations of FlaugeTques at Viviera, shew A de- 
cided alteration in the height of the barometer under the dif- 
ferent phases of tbe moon, and also under the perigee And 
apogee. Mr Howard's observations in this country exadtly 
correspond with those (if Flaugerques. Some months aftfer 
tny return to England in 1842, I became aware of 'tfee-r6- 
seardiea of Mr Howard and Mr Lubbbck on the inflneiice'bf 
tlie moon's declination on thd height of the barometer." ' I 
have since seen the notice of the pttpeT of LieuCetant Leftoy, 
B.A., on the infinence of tbe moon on the height of thebattS- 
sieter at St Hdena.t In ihis it is sthted, " tbit' the ttioon's 
passage over botih tJie inferior and superior meridian pr6dAces 
a slight inereoae of preesore ; a 'maximum in tbe eu^e oecur- 

• Lona. Edln. snd Dub: PhiLMag., Vol. xviii., pp. KfS-J. 
t Id., VOL wL, p.^2ff*- '- • . ■ ■ , ^- ■ . 
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ring at faoth Qh#% o£ the htter liiWIg «liglil4y greqte^ wlub tits 
minima coereBpond to tlia otooi^'* risiog. and setting." It is 
likewise stated, that " the pr^uoze is greater ahout th» period 
of new mooD, and. gieatei io the tbiid and foocth than in the 
fint and Mcond qoarteia," XiigatenAnt Le&oy ahw found the 
preaaures ouder the pengee to be greatsE than oadn tbs 



17- These remarks of Lieutenant Xiefroy on the moon's !n- 
Soeuce cm the atmosphere at St Heleoa, are in perfect aooord* 
aacs with the phenomena presented by tb« winds at ^uludow. 
Theee two islands are in nearly the same latitodes in the 
sontheni and northern hemispheres, though there is this dif- 
ference between them, viz., that St Helena is near the centre 
qf the SE. trade, while the e^tatorial hmit of (he.NE. trade 
is frequently to the north of Barbadoes in Uie summer monthS) 
a bet of the highest importanoe in reference to the winds and 
Btonns of these laUtndes. 

18. Were the sun or moon to move coostantly on th« 
equator, its attraetion, when near the meridian, would increase 
the rapidity of the trade-wind, while it retarded that of the 
returning or equatorial current, and the result would be an 
aocumulation of air, producing a slight rise, in the barometer. 
A. similar result woold occur on the inferior meridian, and also 
on the npper when it passed the inferior meridian ; and these, 
io boUi cases, would gradually disappear as the sun or moon 
approached the intermediate positions. If ^e sun and moon 
both be considered to moTo on the equator, the sum of 
their effects on the atmocq>here would differ, according to their 
aogular distance being greatest at the conjunction and oppo- 
^tip^.and least at the qi^a^rature?, the masima and minima 
jnuaang gradually into oach other hetveen thoae points. If, 
now, Ae question of djeplination be infrodoeed^ the points to 
whiflh the sun ox moon voi^d . tend to accwnolate the atmo- 
jpheice would no l<xiger be, the i^quatfor, but.woold deviate on 
.fii^i^aidq of i^ then latitude beiijig the.Bame in amount, and 
^ the same name as .tb4 dwli^tion^ , the body at the upper 
meridian ; and of the same amount* but opposite in name, to 
the decUpation on the loir^. Jn the Cjnae of both sun and 
moon, the sum of their effects would b^ be greatert at the 
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periods of eonJaiMtioB tutd opporitkm, and wooM -nrf hu t wrnm - 
iibeee acoorelin^ to Iheit HBefwcw in deoEnftHtn sod an^ohr 
di«fanee. Bat at ail timefl, tiw eflbet of the nmN aKraotion 
being less than that of the moon, and traiDj eom[Jroated wf th 
Iris cakmfio inflaenee on tite mperior meridian at least, will 
be moro obsettre, and mS eontributa leu to the modifiostloD 
of the winda. The influence of the moon, likewise, wiQ btf 
greater in perigee than in apogee. 

" 19. The eff^t friR differ eonsidembTy, according as the point 
at whieh the soonmnlation takes place ia aitnated, betfreeo the 
equatorial limits of the trades, or within the trades tfaemselrea. 
In the fbrmer ease, espeeially abont the time of new and fall 
moon, the trade wiH be at first accelerated, and the eqnatorial 
enrrent retarded, on her passin;; both the npper and lower 
meridians, which lain accordance with the obserrations of Mr 
hettoj, noticed above (19) ; but, on the seoanrakition of air 
between these limits becoming conriderable, Its gravitj will 
bot onljr prerent any farther inflowing, bat, when assisted by 
the solar heat acting on the land and sea on ntber side, 
actoftlly canse a retnming enrrent from ita enter margin to- 
wards the poles. In the latter, supposing the moon's declin- 
ation to be 20° N. for instance, her attraction Would retard 
the NE. trade-wind to the southward of that latitode, and &c 
eelenito it to the northward of it ; and it would aceelerate the 
equatorial current to the southward, and retard it to the 
northward, while it accelerated the SB. trade tbron^oot, 
and equally retarded the equatorial current on that side c^ the 
eqnator. A similar arrangement would occur on the inferior 
meridian, only it would be reversed, t))e NE. trade being 
there aflboted as the 8£. had been on the superior meridisD, 
and vice versa ; and this reversal would also occur on the aH>er 
meridian, on the sun and moon passing the lower. 

20. If the attraction of the sun and moon have any influence 
at afl on the direction and force of the winds \rithid the iro- 
pi(j8, these changes must be manifested whenever the diatriba- 
tioB of temperature in the atmosttm-o ts sneh as to admit of it. 
Such was really fonnd to be tbe eara ; for, dnring the cooler 
months in the West Indies, when tlie sun was to ^e south of 
the eqnator, htA the moon paned the meridhui idwet .Ae 
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Buse tine, their oonjomt effect being to acoelarite the trade, 
I have often fQoad the wind in the moriuDg very slight, and 
4B they ^iproached the meridian it inoreaaed, and by mid-day 
blew very fresh ; between 3 and 4 P.M. it began to deoreate,. 
a>d remained slight doriitf; the night, and the following day 
agiun ran through the wune ooune, eomtaencing a little later. 
2X, Dnring the lummer and aatumn, on the oontrary, when 
the moon'* deolination if nearly at.ita northern limit, eapeoially 
alxnit the period of oonjimctko, aa she paiaa the meridian, 
the trade-wind to the aoatbward of then potota, thnuigh tiw 
zenith of whioh ahe inoree, is cheeked in its onward progreat. 
vdiile the equatorial eoirent ia eqnaUy accelerated througb 
the Mune space ; ooneeqaently, at the Boathem limit of the 
trade, the air will neariy be in a state of quiescence, and it will 
father hare a tendenoj' to ascend, and to join the retnming 
eocront ^90ve at a more northerly latitude than, but for the 
attracUon of the moon, it wonld have done, or, in other words, 
the equatorial limit of the trade will be removed ooasiderably 
to the northward. Now, as tho lower portions of the atmo* 
sphere over the sea, within the troptos, have a tendency to the 
fofsoatioD <^ on easterly breese when the equatorial limit <rf 
Uie KE. trade is removed to the northward, these, being 
acted on by. the same attraction which oaosed the alteratitm 
of the margin of the trade, will be drawn to the northward, 
utd ai the same time preserving an easterly direction, more 
or leM, will appear as winds from £S£., S£., or SS£!., and 
•ven- sonth. 

. £2. Again, when tho moon approaohestheinferiormeridian, 
the effeot of hex- attraction being to accelerate the NJS. trade 
tfaronghout its whole ooorse, the south-easterly hreese should 
d i aft | yar, and the trade be re-established in its place ; but, as 
the new direotion of the breeze was more or 1«S3 opposed to 
that it prcnrioosly had, and as the cause of the new direction 
acted bat a short time at once, a brisk trade is seldom to be 
expected. Frequently the t^ree of the breese is diminished 
cmly, or the onrrcnts from opposite points continue, one flowing 
above the other, the NE. or trade-wind b«tng generally the 
lower. SimiUr effeeta ace prodooed about the period ot full 

a* ftfc that of now mooo4 and for the intermediate pmnts Ihqr 
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vary aoowdiog t» oareBHBstaajHflk JJl ihew modifiaftticKU I 
found to be exhibitod at £ai:b«doeA with much raguUrity by 
the trode-windB, tiMagb, fton Hm uatiue of the sabjeeti a 
perfect ooafoiaitty wm not to be lodisd for. 

23. Wherevw -the iiiB«r matg^ «f the trade-windB roata 
upon the ae», it is -oltvioin that a coiuuierable portion of the 
air, aa it ascends the atOKUpherf, nmit still retMn ita t^tisaej 
to the formatioB of an eastacly bnese, and will aooofdio^y 
give rise to a returning euETent from tiie SE. (21) to the 
northward of the dquator, and from the NS. to the aoothwwd 
of it. Aa, during the sanuBer and autuian, the etfuAtaai 
juMfpa of the trade to the eastward of Barbadoei wm over 
the open sea, icaoes of thi^ breeze w«re then viaibU aloKut 
evBij day. Ita inflaeooe is very oonunonly experienoed oloag 
the OQtec mai;gia of tiie trade-windf, when its elevated t«B- 
peratnre, and high dew-point, oaequivooally indicate the 
locality from whioh it came. 

24. Jjwtances in whioh the wind gradually drew from NE. 
to the southward of£-,asthe win or mo<Hi passed the meridian, 
were common eHoi^ ; bat tho change oooasional^ oecotred 
withoat the agency of any such cause. On the 24th Septem- 
ber 1841, /for instance, the wind at Barbadoes was from £NE. 
all day. The sun's declination was about 1° S, the moon^s 
hour of transit 7^ 47*° f.ii.> and her declination then 21° S. 
At 2 A.M. on the 25tb, it oommenced to blow hard, with heavy 
squalls firom NE. and oonUnued so for a considonkble time. 
By 6 A.M. the wind was S£. and fresh, the lower clouds 
(cumuli) moving from t^e same point, and above them some 
eirro-strati from the ncvthward. The wind continued from SE. 
during most of the d^y, but gradually diminished in force ; at 
9 F.M. there was a slight breeze from £NE. On this oocaaion, 
though the strong breeze from the northward at 2 A.U. may 
fairly be ascribed to the attraeUon of the moon on passing the 
meridian with a h)gh sonthem declination, assisted by that 
of the son passing the lower a few houcs afterwnrds, sbUl the 
wind bad veered to the SE. before the moon passed the lower 
meridian, and, coosequentiy, before the attraotion could have 
operated efficiently in "^""frig ita direction. Kow, it is dear, 
that, if the trade-wind over any portion of the eartli's soriaee 
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flow ifttli gMftter v0]oeHj itrntx' ttTteea tn ihe oAjtAaiag p»rto, 
tii» qoMftity of air in a TtMkrid'Mdunm ot the fttmosphere, at 
tbat point, moBt be propvtmBa't^y ^Hmmiclied ; th« atmo- 
spheric pressure, tten, would fionseqneirtfybeleBS'ttian all round, 
aad the airwonld fiowinwarfs tomwfds it from the neighbour- 
hood. -' To ttie westward, tiie air being no 1<mger supported 
aa -usaai, the wind would badt to NNB. and N., while, to the 
eartward; it would eqnoOy veer to EKE., and a little more to 
ike southward to E. These enrrents flowing rapidly tmax 
vaiiowi points, joining that which was prenotisly moving fi?om 
the NS., weold gradoally asaome the same direction, still re- 
taining tlteir onward telo^siy however, and wonid henee pre- 
vent the restoration of the atmospheric preeenre. The trade 
to ibe SE. of Hm point, then, impelled by the excess of pres- 
sare then ovef that to its KW., would also flow inwards at 
first ^m ESE., and iartlier to Hie souUi from SE. In this 
manner only oould the change above mentioned have origi- 
nated, Qion^ the moon, on pasnng the lower meridian, lifted 
" the inner margin of the trade to the northward (19, 21), 
and the wind accordingly remained at SE. all the snbseijuent 
day. 

26. Imme<&tely beyond the polar nuugins of the trades, 
the winds are more or less variable ; but, owing to the exist- 
ence of ihe eqnatorial cmrent from the SW. high in the at- 
mosphere, which frequently becomes directed downwards to 
the earth's surface, the gener^ tendency of the lower portions 
(rftheatmospbere there ietomovefromthewestwATd. When 
a current moving from the SW., having its velocity dimi- 
nished by ftiction on the earth's surlbce, is subjected to the 
Indraaght td the equator which exists about tbe outer mar- 
gin of the trade, a greater or less amount of it will be drawn 
towards the equator again, still retaining its westeriy motion, 
and win thus constitute a NW., KNW., or N. wind, to tiie 
nordi (and, in I%:e manner, a KW. onrrent will be changed to 
a 8W^ SSW., or 8. breeze, to tiie soufliward) of the line, 
According to the relative amoimt c^ its retained and acquired 
velotnties. This current, from its hi^^ temperature, and dew- 
pdiit; would naturally' float hi^er in the atmosphere tfatm tiie 
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, regular trade, nhieh is usttajly les« marited in these rotipeets ; 
and, at Barbadoos, it was usualljr found to be above both the 
tradi) and the BOuth-eoBtoHy gurrent described above, ^ob 
seems to bo the origin of thp north-westerly and south-westerly 
currents which are seen within the range of the trade-wiqds, on 
either side of the lino respectively, and whichi it will bp 
readily understood, have a very important bearing on the sub- 
ject of the stomiB of those latitudes- 

26. These north-westerly ourrents in the atmoaphera were 
peroeirod at Barbadoes, both when the moon had bor gr^atoft 
northern or southern declination, and when she wa# in tfae in- 
termediate points, and therefore seemed to be quite indepeiid- 
ent of her position with regard to the equator. Althou^ 
not observed very ofteo, still that does riot disprove their fr^r 
quent existence. This opinioq is corroborated by the foot 
that, when the equatorial current oould be distinguished by 
the drift of a free cirri or cirro-strati, these usually presented 
the characters of a cymoid oirro-stratua, that is, a group elou- 
gated in the line of drift, but the separate portions of which 
were in lines almost perpendicular to that direction, dearly 
indicating the existence of the crossing current which led to 
its formation. 

Q^. Ona few oooosioas the north-westerly current was directed 
downwards to the earth's surface, and on one, the 30th Ajigustt 
formed a strong breeze from that point During the two pro- 
viona days the wind hod been very slighti varying from £1KE. 
to SSE ; the moon's decimation on the upper meridian in the 
UXM time decrea^ from 30 8. to 11 S., her hour of transit 
b^g dfOayed from Q^ 52'» P.M. to 11" 20'°. Ujfder these 
dr«um*tai)ces, the iirner ntargin of the trade being evidently. 
to the Dor^ward of Borttadoes, ns the moon approached the. 
qimdiaq aa the erenjng of the 30tb August, oau4ng « par- 
tial flow of the quiescwt air over tJie earth's s urbee to the 
aonthward, the iK)rth-we6ter)y current (of which thijr^ had b^n 
DO prorioua trace that day) fell downwards to supply its plocei. 
and at S p.u. was esperieDced as a strong NW. wind. It la 
WOTthy of remark too, that, while the wind below was NWu 
a ooimt from the ££. vas flomng rai»t% ^n. Paring 
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the nlg^t the north-weeterly wind disappeared, and aezt morn- 
ing, at 6 AM., there was only a gentle breeze from the NE. 

28, Between the equatorial mat^ins of the trades, In the 
Atlantic, the wind, according to Horebnrgh, U variable, but 
moatly from the SW. A eimilar, but more decided disposi- 
tion of the winda, is obserred in the Indiwi Ocean, in which, 
doling what is called the westerly line monsoon, the winds 
from the equator to lat. 10° or 12^ S, or the space between 
the equatorial limit of the NE. monsoon to the N., and 
the BE. trade to the south of the line, flow from the W,, 
NW., or NNW. At Barbadoos the same tendency was ob- 
served on several occasions. On the 9th of September, the 
moon's declination being 27° N., and her hour of transit 6'' 
33™ A.M., and the sun's declination about 5° N., there waa a 
fine breeze from SE. and SSE. at 3 and 9 A.M, respectively, 
which gradually died away towards noon. The sky at 9 A-M. 
was perfectly overcast, and continued so during the day. The 
equatorial margin of the trade was evidently to the northward 
of the island, tinder these circumstances, about mid-day the 
barometer began to fall rapidly, so much so, that a hurricane 
was expected. At 1 p.m. a slight breeze sprung up from 
SSW., and a very heavy sea began to run into Carlisle Bayr 
dearly shewing that a fresh breeze from the same point had 
prev^ed at sea, a short distance from the island. 

29. The immediate cause of the fall of the barometer in this 
Instance, seems to have been the following : The moon having 
passed t^e meridian at 6^ SS*" A.U., with a high northern de^ 
clination, produced a brisk breeze from the SE. or SSE^ 
v^hich, as the sun approached the meridian, gradually declined. 
The sun's declination was then 5° K., and the point to which 
both his attraction and calorific effect, tended to clear the at- 
mosphere, was consequently the paraDel of lat. 5* N. Tho 
conjoint influence gradually overcame the motion of the lower 
portions of the atmosphere to the northward at Barbadoes ; 
but, before their motion could be reversed, it was necessary 
both that those portions lying between lat 5^ N. and the la- 
titude of Barbadoes (13° K.) should be drawn to the south- 
vatd, a&d that sufficient time be g^ven for the air over Bar- 
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badoM, to fake np the motion. That the process had oom- 
meoced v^as f^deja^ fr9¥i> the falfin^ of the boromater; but, 
before it yf^ pqmplQted^ ;l^e «(]utLtorial cucrenti flowing in the 
opposite dir9ctiq9, had penetrated the lower stratum of (ur at 
a weak point, and, coming ip 0ODt{ict with the earth's sur- 
ta.c% had produced the pheiiQiiieaia already described. 

30. Another instance of the wind being experienced from 
the 8W. at Sarbadoes, though still more interesting in con- 
nection with the present inquiry, occurred on the 6th Octo- 
ber. The sun's declination was then about 5° S. ; the moon's 
hour of trausit was 4^ 28™ A.M., and her declination on the 
meridian 26" K. At 9 P.M. on the 5th, the wind was SE, 
and fresh, and continued from this point at 5 and 9 A.U. of 
the . 6tb. About 10^ A.M. large cumuH and nimbi begaa to 
form rapidly to the S. and SW., accompanied by thunder, 
lightning, and much rain. By mid-day it was ^uite overcast, 
and abont'l P.m. the breeze freaheued from the S£., with 
thick rain and' thunder ; towards 2 there was a comparative 
lull for a few minutes, which was immediately followed by a 
squiJI from the SW., that continued for about half an hour, 
nith very heavy thunder, and much rain ; towards 3 P.M. the 
mad fell, tiie rain ceased, and a slight bi^eeze came on from 
£NE. Af tlds boor the clouds were chiefly flying from the 
SE.' over the ENB. onrrent, anfl above the S.E. current 
there were traces of that from the SW. distinguishable. The 
same iiight HI M. ship Heck experienced heavy weather Ih^a 
the eastward, ' tor five nours, between St Lucia and Barbadoes. 

31. Id this instance the inner raai^ of the trade was to 
the northward df l^e island, a drtmmstance favoured by t^ 
moon passing tite meridian ear'Iy m the morning, wiUi a de- 
clination of 29° N. As the ann approached the meridian, the 
tenqteratore he tommunioatftd to die atmosphere still farther 
fitYonred the ascent tX the air Trom the earth's sor&oei and iU 
joQction with the eoUthevly atarents flowing off t» the nor^- 
ward oboTe (19) ,• a *mfanitto* of presawe thereby ocourred, 
towards wht^ tii« air flowed' froih other points ^h IncreaseS 
velocity. TliesHS behig 10° ferther sooth than on tire pre- 
vious oooodoQ (28), faifl influeaoe, in reversbg the direction of 
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the wind as he passed the meridian, was bat slightly mani- 
fested. .... 

32. It is to be remarti:e<t" ^hat, wheU ^e SE. breeze (30) 
lolled, the wind did not gradutJly draW round by S. to SW., 
bnt shifted suddenly to (be latter point with' great violenoe. 
Now, when two currunts exist hi the atmosphere, flowing 
nearly at right angles to each other, there must dways be a 
certain space between them, in which the direction of the 
wind is not very decided, or in which the air may nearly be 
at rest. Should the two currents be directed downwards to 
the earth's snrface, it is clear that the traneition from the one 
to the other would be marked, not by a gradual veering, but 
by a lulling of the first, and then, after a variable interval, by 
the more or less abrupt occurrence of the other in the direc- 
tion in which it was moving. Slight ioe^iualitics and eddies 
may occur in the interposed stratum of air> bot^ nevertbelessi 
the main features of the case will be as mentioned. 

33. It does not involve an absurdity to suppose that the 
efjuatorial current, in these instances, was experienced at a 
point to the southward of the inner margin of the trade ; for 
the winds at Barbadoes, up to the 7th September, and on the 
4th and 5tb October, were from the north-eaatward, and there 
would, in consequence, be a returning eurrest at some eleva- 
tion in the atmosphere, not only then but- for isome time after- 
wards. Farther, too, the goieral tendency of the wind over 
the northern part of South America, from lat. 4° N- to 10° 
'N., is, acoording to Humboldt, from the S. from May to Oc- 
tober ; so that, were tiie mai^;ia of the trade to the north of 
Barbadoes for several daySrthe air firom.i^e.^aatorial region 
would be sufficient to maiotaii^ the soath-westezjy current. 

34. It is advisable to demonstrate, maie oomplately, the 
influence of the moon on the wind aroDod, Barbadoes, by ex- 
aouning, in detail, the obaervatiops on its direotioD and fatee 
for a number of days coaeaoutjvely. - For this parpose, the 
period betweeo tiio 7t)i Mid 2]lst Septenber, during whidi she 
passed from the northern to the. «ofltbOTB hiDutiee, seemed 
best Qjdapted, as the dedioAtloD of tho son wa« thai consi- 
derably, less than the latitude of BarhwlQea, and oomequeatly 
the tendency to the formation of a sea breeze (12, 13), whereby 
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the residts wohM be owapltoatedj-Qot so gnat m irheB hewM 
neariy vertical — at the sune time tliat a strong indraugbi on 
the South Amdriwa ooMt htd *a^ yefr been fairly estabUsbed. 
It ii quits clf»-, that If th» aotioB of the mocm, in ohaogitig 
the djreotion, «r oUering the foroe of the wind, con be eatar 
bliihad under any oiroaoBtaaoes, it moat equally exist under 
aH, thoogh thd eurrenta proceed by ether eaueea may mask 
it to Bueh an extent, as to preretit its dotectioo. 

85. The mxtiB declination on the 7th iSeptember wa^ about 
6° N. The moon's hour of transit 4fi 36" A,M., and her do- 
olination on the meridian, at JBarbMloes, 25" N. At 9 A.1I. 
the wind woe N£.i* slight, with a ourrent above from S. At 
3 F.H . there was a alight breeze from WSW., with currents 
from NE. and SS£. abovet fahe latter uppennoet. On the 
8th the mooa'a hour of tranrat was 5^ 33° A.U., tutd h«r da- 
diaation 37° N. ; at fi a.h. th« wind was S., a fine breeze 1 at 
9 the same ; and at 8 f.h. it was SE., a fine breeze, with a 
outrent from £NE. abore. The diminution of the force of 
the HE, wind on the morning of the 7th, whieh, by 3 f.U^ 
had proceeded ao for as to admit of a ehght aea breese from 
the WSW., while the NE. current continued at some eleva- 
tion, is remarkable ; but the decided ohauge of direction, and 
increase of foroe, at 5 and 9 A.M. on the morning of the 8tb, 
is such OS cannot be accounted for unless by the attraction of 
the moon, on passing the meridian with a high northern de- 
clination, causing the removal of the inner margin of the trade 
to the northward (21, 30.) The backing of the wind to SE. 
at 3 P.U,, aqd the occurrence of a ourrent from ENE. above 
it, were clearly to be referred to the influence of the sun in 
restoring the trade-wind over the space to the southward of 
the island, from which it hod previously been ronoved, though . 
the continuance of the wind at SE. shewed this was incom- 
plete. On .the fallowing day, however, though there was a 
fine breeze from the south-eastward at 5 and 9 a-h^ it lulled 
towards mid-day, and came round to S6W., the oaiw of 
which is explained above (29.) 

36. On tbo l(ltb Septconber the bob's docUnation was 5° H., 

* See page IdO. 
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and otitlia 19th oiil5^4>'N. 'Sfatrmooa^iboitrDf^nniiion th* 
lOtii *u 7* 36" A.V., SDd her dwliutiDii 35^ N; Tin wiad 
at -6 A.M. wfta :N£., aliglitt Qiit BNB., ^. ; ai S>r^ii. H wot 
SE-y floe, with a oonrMt from £NB. dbofe. On ^» 11th 
the mooa pused the laaridiEUi at 8'' 36x> A.M., wHb & deoKnor' 
tian«f 2S? 24. ; «t 6 a.u. tbo ivind wm ENSU verT bI'^*! 
at &> SaiE., vvey slight, with a current from EMS. above j 
and bj 3 F.u, it w» calm ; vtO thns vnta agan a liigbfc ai? > 
froM Xfi. Oo the 12th th» moon's hoar of transit was 0" 
33°S and hsr dwlination 17" N. t the wind at 5 a.m. was S., ' 
Blight i ot 9 S£., fine ; and at 3 P^. w^m, with a current 
abore from SS&, The restoration «rtb« trade- wind on the 
lOth wos the natural con^aenoa bf the dimimitlon of pres< 
Bor« of the previous day (28,) but the tnfloenoe of the mocn, - 
in itnpending it, ie ettll perceptible in its diminiihed foree^ 
and its' gradual veering to SE. at 3 P.M. The influence ef 
the moon is also obrions on the momhig <tf both the lith smi 
12th, though, at 3 P.M. on each, the nentralialng effect of the 
SUB is manifested by the ooourreoce of a oalcii ; the onrrent 
from E3E., ho#eTer, at Some elefation, on the 12th, ^ews 
the predominanoe of the former. 

87. From the 13th to the 10th September the snn'S dselin- 
atien diminished from about 4° to 2° N. ; and that of the 
moon, on the superior meridian, raried fVom 11" N. to 8* S., 
while her hour of troittit was retarded fWim 10^ 28" A.H. to 
0^ 59" P.M. The points to which the attraction of the snn 
and moon then tended to accumulate the air (18), both on 
passing the superior and inferior meridians, being situated to 
the Bonth of Barbadoes, a new series of ohanges manifested 
th^UselTes. On the 13tb there was a fine breeze from XB. 
at 5 A.M. ; at 9 the wmd was SE., and slight ; at 3 P.H. BE., 
fine ; and at 9 KNB., slight. On the 14th, at 6 A.U., the 
wiiid was still KME., though Terf el^ht ; at Q SE., fine, 
with B current from USE. above ; it continued at SE. at 3 
v.m:; but backed to ENE. at 9. ' On the IStii the wind, at 
9 A.U., was ESE., a fine breeze, but with a current above from 
E. ; ki d p.is. it wJui EN&., wltli a current above ^rom SE. ; and 
at 9 stiU ENE. On the IStb the wind at 9 A.li., was again 
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ESC^tliQ^g;!} ^i^iif with f^c^fiSB^ abom from £.; «t 3 PM. 
SE., with pQn;^^ iiwfii, SSEt, apd.^E^SE^ siixed np toge- 
ther, OTerljrtBg iti4 ' ^« ]BiOrthT«44berl^ 4i>MtiQti of tiiewindv 
early ja the «foi;)^;)g,,oaib«sa,idAyB,'8hErve<I the gmiendt8»> 
deooy of tliB; lowisE porUona ot- tho atwoiyhwe ta move to the 
SOQtt^iraid ;.^4. hjwoe U^S' opemtum <f thoM oaoees which 
conjd prodace-thiB> Od ebcbt twMrda>9 AiH., the directMni 
chiu)god.toSfi'Or£S£.,sad(eso^oatIiel5tdi)oGntiauMljo ' 
niitU towards erenin^ wkwn sb ag^ hatred to the aorth-e«^ ' 
ward. Nom th« wioA hthtg from Ihe NB. bU ni^t, an «a* ' 
oiunidatuHi <^ iJi« low» poitjoin of the abnoaphere' to the ' 
Bouthward of th« islwd mast hftT&-been graduaU; takjng place, 
w^dh'Was faffilitated' by the djiiuaished vdotibj d* tke eiir-' 
renta asually prodsood iait by the heat of the smi. Under < 
Biwb oirouniHtaDees, the rapid uleieflBe of temperalnra whidi - 
DGCttrs after BnarWi* espetnaU]' ortt* 4be land, woiiM sooa 
canee ameadiqg oun«ats in the ataoiphere; bat tiieae monld'- 
obTiously take pki«e at a point where the Bt^iinannbeat 
weight was least, tad whep these wb6 leaat re«at«noB to theb ' 
passing off to the mrthward, or, in other words, iowardi the 
outer m^r^n of the aooamtdatiai rather than toKardt its 
centra To the -nuthward of this pomt> the winds wontd ibe ' 
firou the sonth-eaatward (21.) Sueh soeDU to he the xMicw ■' 
ale of the above (duuigeB, which, though rery oomplicated, and 
apparently coDtrndiotory, nevortiielefls adout o£ eomplete eXf >' 
ptMiatioo by reotgiiised physioal laws, 

as. The sqd's deoliaatico on tbel7th and ISth SepMmber 
was about 3° N. The inooB''8 decUoation on these days'lS"' 
and 20''-B- respfiotively, and her boun of trauib 1^ 4B» Mi^'- 
and 2" SS>> X.U. The wind ait) 5 .i.ll. oa the 17th was- S'.^ < 
witbaonmantfEem SB. above; atii>NE.,a fine bneteit hi-' 
3 P.H. ENE., ftetk ; and at d BN^, 6ae. On the 18th U ■•■ 
waS) at 5 A.U., E., fiae,'Witb a currmt from BSE. above i lat) 



* Tba dliimal curre of femperatnre, at Batbadoes, reachea iti loweit 
ptnnt About 6 A.K., and croiBei the Ime of mean temperatme about 7^ 
H^AM. Soo Obtemtions OD the TempemtuTe, &c., of the Atmoepbere 
at BaibsdoM, £din. N«w Phil. Journal, Jane 1813. 
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8 &, fi&e^ vitfa » fomiAt trobi "Sm. Acrre ; at 3 VM. E.,' freah, 
witii 'tiie SSB. «arreiit ove^ it. On tlie fli'ooti passing the 
mibrior nwricluRi, early <m' ^ibb'ttion&ig' of tbil 17ih,'li6r dc- 
cliaataOQ^wu about 12° S:, and, eon^qnehtly, tfie' point to 
wbidi liW'tonded to aiecMHtdaM tbe atntosphero 12° N., Tery 
neaal;r /the latitude of Sarbaddes; that island, therefore, rnuBt 
haw been olow t».tbe eentve of *he aecamnlation. On the 
teopnatiiEe of tihe air iaerMnttg aft«r sunrise, tlie tendency 
to. the fonnatian <^«a owwading onrrMit, along the polar mar- 
gin, of tho acoumolation (37X '"Mdd agam be prodnccd; but 
the cealen of that b«ng near <ho ialand, and' an osoending 
cormit bcu^ prodnced at ita eqoatorlnl niai^n also, the air 
at Barbadoea ironld flow to whiDhflver stds the amount of the 
fbtoes acting on it wan greatest. That, in the present case, 
was-, efidendy the south ; for the attraoiMn of both enn and 
mo<Hi oatne into play in thin direotion, in addition to the m- 
dmaghli to the aame point, oaosed by the heat t^the former. 
Aoooidiieiy, wo the morning of the 17th, at 9 a.h., the wind 
had baobed from £. to N£., and it freshened considerably as 
the day adraaced, bnt again declined somewhat in the evening. 
The Btooa, on passing the knrar mmdian with a eoatherly 
deoIilUitBn.'bnm^t tbennd to E. at S A.H. ott the 19th, 
wlule tiiere 'was a doetded BBE. current above it. The bac%- 
ii^to NE. iraa »f^sa. pero^ible at some elevation at 9 A.U. ; 
and tha freshening, as the day adranced, just as had been the 
ease on the preceding day, though the wind remained at B. 

:S9. tVrai the 19th to the Slet, the sun's declination was 
abott 1° N. The moon's declination increased from 24° to 
2P,S., and her hour of tnniMt varied from ^ 81" P.M. to 5* 
\7^ KM. The vrind on iho IMh, at 9 a.m., waa SE., fresh, 
vildi a aturent feom E. ahov« ; at 3 P.M. it was ENE., slight ; 
aod at N., very ritght. ' On the 20th, at 5 A.M., it was 
EFEB., alight, with a oommt above from 6SE. ; at 9 E., 
fine, with a current above from S. ; at 8 VJi. SE., with our- 
renta above from ENE. and SE. ; and at 9 NE., very Blight. 
On the 21st it waa NE., Blight, at 5 A.U., with a current 
above &om SSE.; at 9 SE.,fine; at 3 VM. S£., do., with 
enrrents from NE. and SBW. ^«ve ; and at 9 again NE., 
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very flight. The moon passed the inferlof meridlaii abottt 
3 A.U. on th« Idth, with a docltnation bt 23° S. i tad her in- 
fluenoe (18) is perceptible in the disappearanoe of the regular 
trade hy 9 A.M., and the nibstitution of a freah SE. wind. 
Thi^ in its turn, disappeared towards 3 p-U., being sucoeeded 
by the trade from EKE., whioh, by a.m., had backed to K. 
Mni^ the eame eeriei 6f ebaft^l oeonrred on the SOtfa, the 
wind veering from ENE. at B A.M. to E. at 9, and freshen- 
ing, aad to SE. at 3 p.m. ; while the dimbution of- force at 
the hist hour, with the intermixture of eofrents at some de- 
Tation. aad the ntbeequent backing to NE. by 9 P,x., suffi- 
oiently indicate the inflnence «f the attraction of the sun and 
moon, and of the oaltvifio power of the former, to mtors the 
trade-wind. On the 21st, almost aompletely the same was 
obaerred i the wind Teeriog from NE. at S A.U. to 8E. at 
9, and freshening ; and oontinaing there at 3 p.m., though 
thea thd opposite currents began to appear, which,' by 8, had 
again supplanted the 6B. wind, when the regular trade re- 
aumed its o<MirBe. 

PS. — As the above was id>out to pass ftwu tny hands, I 
fell with the 2d ed. of Mr Howard's Climate of London ; and 
it is but justioe to that gentleman to state, that, in it, &e 
probiU>ility of the winds at the equator being affected by the 
moon's dedination is pointed out (vol. i., p. 200,) and ttie 
coDvendon of SW. into NW. winds explicitly stated phM, 
p. SOl-2.) 

(TV be ctmtinutd.) 
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On the iMigw^et of the Oregon Territory. By B. O. LaTHAH, 
BID. C(Hnmiiiiicated by the Ethnological Sociely of Lon- 
don.* 

The languages dealt with are tiioee that lie 1>etvreeil, Ibis- 
dan America asd New CaiUfoniia.. It is only, howevee, ssch 
as are apok«i on Ae Bea-coast and on tlie American frontier 
that are fairtjr known to us. Oonceming some of the latter, 
Bnch as the Blackfoot, the notices are defeaed. ^ little, in the 
present state of our knowle^e, eah be attempted beyond the 
mere verification «f 'Tocabolaries." In his list, however, of 
these, the writer has attempted to be exhaostive. 

It is eonvenient to mumefute tiieae vbeabulariee separately, 
and to proceed from North to South. 

Queen tyharl»tie''a Island. — ^The two chief vocabularies are. 
Mr Tolmie's and Messrs Stiu^n and Bryant's, in the Joomal 
of the Geographical Bocie^ and the Archieelogia Americana 
respectively. They represent different dialects. 

EveuBB. Brvasnr It Bbtait*. HAisAHa, Touni. 

X<m k«eset Uulbatebi 

IPmmm \oh, ana tuta 

CteM cloo Uoo 

TiAaaeo gnil quil 

Water mmtte lande 

Am tzae sbaodlaia 

ifaoa knlin kbongh 

AdM toll tuH 

Stmt . toll lAtter dhanw 

Dog hall . hootch 

Bmt tuDD lann 

T. CH«D teea 

Thm tinkjah tuogha 

With these, the few words in the Mithri^tea coindde. 
UuBam^nU. Mi Toum. 

■quMrtnng 

' staag 
klu^uonil 

- ChimmeBftmi—'iSx Tt^mie's Toeabnhry— Jtoumal of Oeo- 
Tgraphical Society. Spoken between 53° SC and 55° SO* N. L. 

SUlechoola. — Mr Tedmie's Tooabtdary;' ibid, S{KikeQ on 
the Salmon Biv?r. - i • 

Friea^y Vittage. — ^In M^dumse's Travels,' we find a few 
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irords from a tribe on the Salmon Biver. Their locality is 
called by Mackenzie the Friendly Village. By the aid of Mr 
Tolmie's vocabntarlee, we can now place this hitherto 'onflxed 
dialect It belongs to the BiUechoola tongne. 



ElfflLIBH. F 


EUBKDLT YlUiAfiB, 


BlLLKCHOObA. 


8<Jmm 


ttmllk 


thlmilk 


Dog 


vntta 


wats 


Houtt 


sluobto 


■boottl 


JOart-mat 










team^' 


Btaver 


couionn 


eoulomi 


SiOM 


dichto 




Watir 


nlku 


HulUh 


M»t 


riluom 
Ocutto 


ftuchom 


Bound 


kayeete 



litn-Huffk Sound. — ^For th«s9 parti ve poisoss only th* 
nmnerals. They coincide most with tfa« Hwltzok, a lan- 
guage that will next be aoUced. The termination in ^um U 
common to the fitz-Huj^ 6oiw4 ajid the Blaokfoot oum«ral|. 



SaelUuk, 


malsctUQ. 
malook. 


Bkatnt, 


thrtf. 
utaicum. 




mooicom. 

moak. 

noarii. 


BUUehoala, 


jlw. 

•keowk. 
tBeincli. 


EDglUh, 
Eatltnii, 


kitlifima, 
k»Uowk. 


EnglLih, 
F.Howd. 


tevtn. 
■uklthlowik. 


Ba^tbat, 


sl""- 



BttetlzMk. — Mr Tolmie's TocaboUry. Spoken irom 60* 30' 
to 53° 30* N. L. — Journal of Geograph. Soc. 

Quadra and YaneouverU hland^Naotiea Sound. — For 
thflBe parts we hare several vocabiilariea. 

1. The NomeraU.— From VHvok^mhriiatt; m., 3, 11&. 



On t/u laivn»ft ^ til*. QfiVM Terrttifry. 



1H» 

il,2, 



2. Kiag George's SoiwU»Tli9 Kiunevals., XM., 
115. 

3. Mozim^a MS. Vocabulary. — ^M Mith., iti., 2, 

4. Captain Oiok'a Fbeabulary,~-'l!hii is comparatively co- 
pions. It representB the same language with the three 
preceding. 

6. Tbfl TlsiOqaatch vocabiUary of Mr Tolmie. Joum. of 
Geog. iSM'— This certaioly i^prasents, as is truly stated hy 
Df 8con!er, tlie same language as the Nootka'Sound voca- 
ImbryDfOoofc. 



Bveuaff. 


Ooojt't N(W«i.. 


ToLKu's TUMUAze 


Oir 


BMfl 


namie 


JT^taw 


noobchu 


□otcbeb 


5mn 


naiitM 




Fam* 


eowbtbbifl 


powhapia 

at'" 


Ca»at 


Ebapata 


ITrtT 


obauk. 


Oo 


obo 


tcbaalcA* 


Jttm 




kumitkok 


Boio 




moastatit 


Amm 


tseeliBtta 


tzehfttita 


Enifa 


kotyok 




Man 


tana™ 


lonais 



6. Straits of Fuea. — ^A short vocabulu>y token daring the 
voyage of the SutU y Mericana — Archwal. Amer., ii., 306. 
Is not this Mwino'i 1 

7. The Wakadi T«MbBlai7 of JewHt-^^rcA«o/, Amer., 
U.306. 

EiroLiaH, FrOA. TLAenuATCH. Wakabb. 

Water ibaao tcbaok chahak 

Aty UcnibaHiack twaie liayaii 

iSUn nliuBBO tautaai tortooM 

Jfoon ilajudduubHIo bopulb oopbelUi 

&M di^pna ttopil oopbetRi 

Mar pipi • , . . paipw 

£afrf/eA«M. — 6p(^en at the entrance of Trading Rtrer 
opposite Vancouver's Island. Mr Tolmie's vocabulary. — See 
Journal of 6eoffr<tph, Societ. 

KooBdalum. — Spoken in Hood's Channel.^Z&/J. 

The Atna of Mackenzie, — This we may now place. It 
reaembles tile Noosdalnm, with dialectal differences. 
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(ohwieken 


■moledgeatk 




•chugh 


•kranw 


BCMAh 


bWU 


■haweli^oih 


k«li 


tfOutrch 


Sr 


toacooiBWg 


tuLutu 


i»v^^!r^ 




BqnaUi 


jtdituDVMn 
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Water 

Jras 

Bew 

Arrom 

In Baer's Slatittucke und SthnoffraphueAe Naehriehten Hber 
de I^iutieMen BeiUzia^tit- am d«r Norebeettkiittm mw Anterica, 
we find a second Tocabulsrj tiaiBed Atna. This ifl spoken 
tm the Copper River in Bnwun Ameiica, and represents a 
different laJignage from Hie Atna of Mackenzie. Both, kow- 
ever, belong to tke same group- The pl&iuible mode of 
accounting tta this coincidence, ia to anppose that two tribes 
named themselves men, wUch throughout the Athabascar 
languages is expressed by tfa» root i-n, as dimmia, tetmi, 

Sguatlyamiih, — Spoken at Piq^'fl Sound. Mr Tolmie in 
T. G. S. 

CAenoofc. — For the important langaages of the Cheaook or 
Flathead Indian* on tbs river 0*l(ualH», we ham the follow- 
ing data : 

1. Franchere's Tooabolary ; Arekm^.Amuricmut^u^WQ. 

2. Inker's vocabahrf ; <oaanviue«iedin M^, by A. GU- 
latin to Dr Frichard. 

8. Cathlascou of Tolmie, J. Q. fi. 

4. C!heno(diofTdt]de.iM«: 

Of Uiese vocabularies the CbenoOk of Fai-ker and Fraochere 
coincide closely. Faiktr'a Gkinwk, cmnpaivd with the two 
vocabularies of Tolmie, agrees most with the Cathlascou. 

foA^woftiA.— This tribe i» plaeed by VeAst on the Mul- 
tomsb river. According to Tolmie, their language is spokoi 
on the Wallamat Phuas. 

1. Tolmie's vocabulary. J. Q. S. 

2. Palmer's vocabulary. M.8. fiwn GaUatin to Dr Pricbard. 
The two vocabularies represent one and the same language. 
Ohanasan. — Spoken on Fraser'a Biver. Mr Tolmie's vo- 

cabolary, J. G. S. The Okanagan vocabulary enables us to 
fix the following one : Cocjlc 



On the Laitgvti^tt ^tf Ae Oh9«K Ttffttory. 1<61 

3%e Salith. — This is an ahonymcnis vocabulary from Do- 
poDceao'B eoUwiJon. ArdumrU^. ^mme.,u,30^ Itiaeri- 
deotly closely akin to the Okaiiagan. 



Eholuh. 


BAtlBH. 


OXAITlflAV. 


Jfm 


Adtmudjik 




Womm 




tbkultliUm^OMb 


CaoM 


^tlMgh 


•klthhilM 


sum 


\^^mA 


hohOOM 




• s 


tepA 
.. nukoot 


Water 


s&QwuIh 


M»>mM» 




• ateimnnk 


Jktr 


KtMolMS 




Boehmh 




UatieeDim 


Bear 






lF«jf 


B'tN«9ta«a 


aututuia 


Oni 




nuchs 


3fW 


£!^i 


vAal 


»m 


taiU* 


kaattUsi* 


fW 


mo« 


moaa 


Five 


tBeel 


koheil 



I'm apan opumet 

SiketaL Spokan betvefu Fbrfc Nu Vetx»% Monnt Bai* 
nier, and ihe Colnmbta Falls. 

1. MrTfllmie'BTOMli.: J. a S., 286. 

3. l&FariMr'aTooah.:MAft«inGallatiatoDrFri<!faKrd. 

These repreBent allied dialects of the same language. 

StttAtt/atm, ite ArM'«.— It ia indr h*«M 1^ Gallatin 
tliat the Shabaptan aad KUketet laogiu^ea are allied. 

1. Mr Toluie's too. : J. Q. S. 

3. Mr Parker's Toc. : M3. from OaU^ia to Sr Frichard 

Jamkallit. Spoken near the lOBreoa of tbe Wallamat^ 
Mr Tehaie'a no. : J. G. S. 

rawpyi wf .li On tho rivw so eaU«d. Mr Tcdmie's Tooab. : 

J. as. 

Xlua ia 12ie moat aoaibeni pdni for whkb we poawH Ore* 



Four more yocabalaries complete the eansmation of oar 
date for the parts in qaeation. 

1. SfwJionfe, Smekt iiadteM.— -The 6rit is a aouihem or 
eenteal one, tiie Sho^mue or Snalifi Tooabalary, e<Jleoted by 
Say, and repreientiBg a kiqiaage aoath of that of the Nei 
Perces. Arekaol. Amnic, ii. S06. 

3. iSHMM.— The Snsaee of UmfireTille, ia either ip<^en.|^. 
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wiUiiQ the Oregon Territory, or wiUun tiia districto imme- 
diat^y to the north of it. 

3. TAe Nagail. See Mackenzie's TraveU. 

4. TAe TacttlH. Se« Archaol. Americ, li. 305. 

Such are the vocabularies for the Oregon Territory of 
North America. In number they amount to forty-one. Deal- 
ing with speech as the instrument of intercourse, it is higlily 
probable that these Tocohularies ma-y i-epresent aB many as 
nineteen different langai^eB, that is, modes of speech, mu- 
tually anintelligible. ]>ealt with, however, ethnologically. 
their number is evidently capable of being reduced. 

In the present state of oar knowledge, it is convenient to 
leave the Shoshonie language* unplaced. AH that we possess 
of it is the vocabulary noticed above. It consists of only 
twenty-four words. Their af&nities (such as they are) are 
miscellantooi 



EnglUb, 


• leaver. 


Shoilamt, 




CJm<^ 


euw. 


Baidah, 


tilng. 


Cat/,U,»(M, 


kanlok. ■ 


EBgUdi. ' 


laimM. 


SlMkmSt, 


Mjgi. 


ffaUai, 


swaffgan. 


Engmh, 


Apite. 




bunto. 


Jllac^/oot, 


plonechomeUr, 






EngUBh, 


ifTliMi. 


Siatkmii, 


wepee. 


&«rijW*,: 


mebciirioa. 


Pf«^bmt, 


m'pbwim. 


ifiMO^ 


•A 


Pima, 


r . 


CahpooitA, 


lifttmmi 


English, 


/ne>^. 


Sh^lopit. 


haute. 


CAchWqJM, 


keta. 


O«ondag», 


Ortifl. 


EngliA. 


vialtr. 


ShoihmUi, 


EJ. 


NtwStMdan. 


Alffoniirv, 


DO-pi, pasnm. 



msuii of « CimuDcha \ocaitalirj, with wbidi h« WM fhvgond bj lb BoUawfc 
M detcrmliie ttiMt theM two UsgnagM we aUlad. 
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Eogliil, 


good. 




MUt. 




tAUtZ. 


Pima, 


*iu«t. 


Chocla, 


cIiitoesjVMt. 


Crow, 


esah=?rwr. 




bMMM = MM 


Bn^U, 


*•• 


S&oUumte, 


numento. . 


Kamlchm, 


namiltlila. 


EngllA, 


emt. 


SIMunie, 


temk 


jr« Pcntf, 


come. . 


English, 


avl. 


S/Munit, 


ween. 


^*«nto. 


. vw. 


Knglisb, . . 


tur. 


5*^Aon.V. 


^- 


Akneni^ 




ClKI. 


OiVSfcway,' 


k«». 


Oftoim, 


bwen. 


OU ^/;F<»iiwi, 


k»h. 


Ch^dtiiacha, 


UlUB. 



It is lUso adTisable to deal caatiomly with the Sassee lan- 
goage. Umfi^Tille'g rocabulory is ahori, fud consisUng 
Almost exclusively of the muneB of articks of commerce. 
Lists of this sort are of little value in ethnography. Still, 
upon the whole, it coD&rms the cmrent ^pioioa as to the 
place of the SusBee language, viz. that it is Athabascan. At 
Buj rate, it ha» certain miBceUaneoUa affinities. 
EngUd^ «y«. 



II«My. 


siuga. 


I'—U, 


onfM. 


CUf^JT-^ 


nacUar- 


EiiglUb, 


M'- 


»««, 


coo. 


0>«».ir>. 


CMn. 


ELgll*, 


kaiu. 


Suuet, 




Ttumttl, 


oia. 


Eii|tU<li. 


««. 


Sm<^ 


cliilibo. 


TacuUI, 


duddli 


EnglUh, 


ib>#-«. 


S.ii«, 


■urdi. 


nUnoit, 


marieu. 


Mhtitm, 


ourtn. 


Englul, 


rfxi: 


ain. 


•bcu. 


Tmm, 


UKOot 
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Suuee, . uttegar. 

Etkhrm, wttowtMk. 

' ' Kbutnik. 

..... ftdotyak. 

..... Ktatnelc. 

' EtagtUi ' ' Orel. 

Sunic,, . J Unkv. 

Xmoi, ' toliotiik«. 

IWhW, ' tor. 

. . CMpewnaf^ ■ Ughj. 

Eosluhf . fouK 

jSwK*, ■ tacliey. 

Stka^-'- ' ■ ,_. 'tenU. 

' Tacvlli, tivj^j. 

Cklptv/yatif ' ' dengl^. 

■Bagliik, ■ ■ • ■ »™m, 

■^•MMj, , . «hech«ta, 

Jiohawk, chiilitahk. 

' OMnda^,' ' 'tacboBtalc. 
- Stneca, ■ jnrio^ 

Ontida, tzUdak, 

Engliili, Ut>. 



La^nng these two langnages aside, and reserving the Black- 
foot for fotare inquiries, the other vocabularies are referrible 
to two recognized groups. The Kagail and Tacuiti are what 
Gallatin calls AthaboKon, All the rest are what Pritchard 
calls Nootka^olumbiani Bespecting the former class, the 
evidence is unequivocal, and the fact generally admitted. 
Respecting the latter, the statement requires consideration. 

At first glanc^, Mr Tolmie's vocabularies differ materially 
from each other ; and only a few seem less unlike each other 
than the rest. Such are the KUiketat and Shabaptan, tlie 
Calapootah and TamkaUie, the Kawiichen and TIaoquatch, 
the Ohenook and Cathlascou. Besides this, the general dif- 
ference between even the jilHed vocabularies is far more visi- 
ble than the general resem'blance. Finally, the numerals 
and the fundamental terms var^ iti a degree beyond what 
we are prepu«d for, "by the study of the Indo-Eurojtean 
tongues. 

Recollecting, however, the compound character of the most 
fondamental woida, characteristic of all the American lan- 
guage ; recognising, also, as a rule of criticism, that in the 
tMDW duB of toigiUft the evidence <^ the numerals u unim- 
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portant in the determiDaUon of di^erencei, and comparing 
the azteen Oregon vocabulariea of Mr Tolmie with each otheri 
we ma; satisfy ourselves as to the radical unity of the group. 
To these lists, and to the accompanying paper of Dr Scouler, 
reference is accordingly made. The vaiue of these groups 
(the Athabascan and the Nootlia-Colomtnan) is a different 
and a more difficult question. The mipcmam difference be- 
tween any two known languages of (bti'Athibascan gronp is 
that between English and German. The maximnm difference 
between the most unlike languages of thaoNootka-Columblan 
group is that between the modem GreeK apd Portuguese, i.e. 
the most distant tongues of the clas^cal stock of the Indo* 
^iropean tribe. Hence, the terms in questicin are equivalent 
to the more familiar terow, Gothic, CeldCt Slavonic, &c. All 
this, however, is iUustration, rather thanabsolute arrange- 
ment ; yet it serves to give deftmtnde Co ih» current opiniims 
upon ihe sulgect. ' 

To the current views, however, the wifter takes exception. 
He connders that the groups in question have too high a 
value ; and that they are only equivalent to the primaiy sub- 
divisions of ttockt like the Gothic, Celtic, and Classical, rather 
than to the stocks themselve^. Still less can they have a 
higher and more exa^erated valae, and be dealt with as 
equivalent to groups like the Indo-European. 

Hence, the differences between the Athabascan languages 
of the Oregon and the Nootka-Coliunbian languages of the 
Oregon, are the differences between the Latin and Gre^ 
the Welsh and Gaelic, tbfl> Gerthan and Icelandic, rather 
than those between the GeriniMi and Russian, the Latin and 
Persian, the Greek and Li^uanic, &e. 

In determining the higher aod more comprehensive class, 
we must take in a third group of languages. These are those 
of Kussian America. They have generally been referred to 
two groups of uncertain value, viz. the Kolooch and the 
Eskimo; the former, for the part about Sitca, or Norfolk 
Sound, the latter for the parts about the Island of Cadiock, 
and the Peninsula of Aliaska. 

Now, the Athabascan languages are nndonbtedly Eskimo ; 
a fact stated by the writer, at the meeting of the Britidi Aa- 
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■odatioD at Yojk, and &anded tipoa tiie comparison of the 
Athabascan vooabolaries of Maekeozie and Dobbs, on the one 
mde, with the Western Eskimo ones, on the other. 

And the Kolooch lai^uagea are cqoaUy Eskimo with the 
Athabascan. This ma; be aeea by reference to Lisianskf's 
Tocabnlaries, and a cfimpomoa betwoMi the Sitca and Cadiaek. 



EVSitBH. 


SircA, 


Cawack, 


Oy 


koob 


keya 


MU 


iUooa 


tuba 


ffijl 


kateUt 


koudri 


gM 


kakeek 


diUkoobka 


Ub 


Mka 


iituwk 


X4» 


k»haka 


hlukha 


£!• 


cbaklejh 


shook 


« 


l)e«kt7* 


kjaeek 



Now, by taking in. tha Eskimo of the Aleutian Islands, this 
list might be doabled ; and by dealing with the Keoay as 
Eskimo, it might be trebled. 

Again, by attempting to (ix the points whereat the Eskimo 
langnogfl ceases, and the Kolooch tongue begins, we may 
get further evidence that the difference between them is ex- 
aggerated ; nnce the langoagea passed by gradual transitions 
into each other. 

What follows, monioTa\ is cumulative evidence iowarda 
the same conclimon. 

Over and above the TOBabularies collected by Mr Tolmie 
that have already been dealt with, there is a seventeenth, viz. 
the Tvngkaate. This is stated in Dr Scouler's accompany- 
ing paper to be the moat northern dialect with which the 
Hudson's Bay traders come in contact It is also stated to 
be Sitcan ; and that truly. 



EiroLisH. 


TOffOHAABB. 


SiTOA. 


ffiMr-»mp 


yoMchti 
^ocHrtah 


d 


B<aT 


hooctch 


hoota 


Whalt 


- yioagU 


yaag* 


Wimm 


■liewat 


■h»TVOt 


Summer 


kooteMi 


kootaaii 


B» 


yout 


youta 


Good 


ahkeh 


, toooko 



On the other hand, tbe TangfasAse has affinities with the 
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Haidah of Qneen Charlotte's lE^and, and throagli it with the 
so-called Xootka-Columbiaa langoages in gmcral. 

ComulatJre, in the way vt evidence to tiaa, ia the state- 
ment, with the verification of irtneh w« shall oonchide, viz., 
that, besides the Athafaaioaa, the other languages of the 
Oregon TenittHy have iffinitied with the £akboo. With the 
Oonal^hkan and Cadiackon the one side, imd with Mr Tolmie's 
rocabnlaries (with Cook's oecasionally) en matae on the other, 
we have at least the following; words common to Um two 



EoglUJi, 


»ly. 


Cooei Soctka, 


eenfLeelBU. 


TiaoquaUh, 






iuiiieliak=:iJiii|r. 


ZoeVuh, 


,ly. 


B-iidx^ 


Mug. 


Bitkclurola, 


tk^iaoOf^JV 


BauM, 




BaetlLul; 


UDDOwie. 




youyan = f Jy. 




UjtitxxOg, 


Engliib, 

BiSfthoola, 


moon. 


Uooki. 


Ctdiaeh, 


y«lodL 


Xngliili, 


taan. 


Ha«/fcr, 


naie. 


Calapo^h, 


•noopeik. 


TMiiiillit, 


b».priL 


Cadiaeh, 


Mmoe. 


OmutUuUa, 


kannne. 


IS; 


iail. 


dLanwESCiMi. 


OenalaMa^; 




E»gli.b, 


tuQtrr. 


Cook'i JfMtia, 


olmk. 


Thuqtmlti, 


tcbuk. 


Cadiu^ 


koojlt=rfi*r. 


EigU, 


river. 




Mok. 


cS-ct, ' 


tiaoAssma. 


Eigiai, 


miM. 




tocbtooK 


CoJiBt, 


kedok. 




Aettk. 


Englirt, 


MndL 


Eaulah, 


ilkaik. 




Ghoohok. 


ISSi; 




puuialMt,, 


Cadiact, 
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mudb. 


Oadi<C!k^ ' 


-***-. 


a^««.; 


■ ftonook. 


OanteUa, , 




K5^«».• 


■ fi. 


On-lvttn -. 


^ J<to. 


SSfeiii, ' 


■ts* ■ 




.,rs^ 


&%^ 


'■=•«. - 


0.*Wk 


' knUtk. 


'SsKfaifa, 


eenMX 


eiiK.nl, 


,^ kx*. 


CWfrtk^ . 


k.I»t 


(wSi'.Aafc, 


•hia. 


om^mf. 


lanlnk. 


O^iiiVwdo, 


bMA. 




Ciutiwi, 


hoodeit. 


cXlMH, 


teeeai. 


CMvl, ■ 


«Md«.' 


Ei«Uib, 


A«wmt(M. 


fca,'- 


qnien. 




■ ,«!... ■ ■ 


a».i«di<, . 


.^«ll»kM. 


CadiMk, 


. . koubctoil. , 


B.flhh, ■ ' 


■ mtt. 




toolto. 


OmoI«U«j 


BOOtQk. 


BiiglUb. , 


.Jo*.' ' ■' 


Oll.^ 




OomiUiUit, 


.Mink. 


Enjliib,, 


<»«. 


»P«fl!.«i«rt, 


.«alaU. 


(hmilaMta, 




IV^, 


Am. 




taimmUiii. 


CiulUict, 




££&«AMto, 


•kn-oIlM-. 
qmiDae. 


OeMoiMUi, 


d»<iii.tot. 


Engliih, 


tear, 
tan. 




UDhak. 
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' To tkil list a pnTiouB stat«meiit applies more truly. B/ 
treating the Sitca and Kenay TocaMaries as Eskimo, the 
number of cointudences might hftTfl been doubled. 

Besides tius, it must be remembaaed thai, is Tolmie's voca- 
bnlariea, no terms ekpressive of therffiflSrent parts <^ Qte 
human body are given ; and that f^mnl names of ihe com- 
monest objects are wuitiDg, e.g.fire, ^, 

Neither have the vocabularies of Wrang^Il for the Tariotu 
dialects of Rossian Amerioa been made vat of. 

As tbe lists, however, stand, the antbor considers that be 
has shewn reason for believing ttuA tlie Athabascan, the 
Eolooch, the Nootka-OidDmbian. and the Oi>£ack groups, are 
subordinate members of one large and important class — the 
Eskimo ; a fact which, eoiaciding with i^ his other inquiries 
in American Ethnology, breaks dowi),fbrther than has hither- 
to been done, the broad and trenchant line of demarcation be- 
tween the circumpolar aad the other XndianB of the Westers 
Continent. 



On Ltjfarithmic TaUe». 

Deak Sir, — It would be acceptable to those individuals 
who use the following tallies, to have it in their power to 
correct the following cnrors, which, I believe, are not so 
generally known as they ought to be. 

LOQASITRHIO ViSKta^ 

T»7lor, b 1792, Got. 1 ^ £5 
Cot. 4 6 31. 
Sin. 43839 
Cot 6 18 49 
Cm. 6 20 5 
Cttt 6 80 31 
Sin. IS 3 43 . . . 
•Rm. 19 J5 26 27 38 29 . 
Oot 19 15 »« 27 28 29 
Cot. 21 11 14 
Tan. 23 48 19 

(k>L 23 48 IB , . . . . 
Su. 25 5450789 
T«n. 38 19 39 



TheM hftring been oorreoted by the pen in nnj private copy, I d« 
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ttet recollect what the erroneoos figarei wore, and can find ao tracs 
of them in nritiog. 

OaOei. \ So. \(i2*K Id2. 010S8i99 for 010S8403. 

miS'^p!""') No. 196868 log. (»e62OT8for(ffle8BM5. 
HUms'b V«g», at log. Ita-ia* KC, DIff. to V:=S^-00 for 97-flO. 

In tlie first four, Callet seeiua to havo cotniuitted tlie original 
errors, from which the a4)°i^^PPC*i'^^''o been copied without suf- 
ficient examination, though great pretensions are made bj all to ex- 
treme core. 

Bogaj, Tbs. 19 3b tog. 9-S«Ml48fffor9439lH6d. 

Sin. 3i iO log. 7-9546004 for nol&GOi. 

Cttt. 81 41 9 log. m57 (law)." 

Cot. 24 51 10 log, 10-157 (1505). 
The figures within the parentheses^ in the last two lines, have been, 
in taj copy, corrected by the pen ; and I do not now linow what the 
originnl figures wero. 

Shorttedev Cot. U s's lo?. 10>9S2l340fi» 1»^18U. 

Ckw. 13^ 3« fffSfiSIt log. 10;de7,&«., at top, for 8-987, &a. 

Cot. 19 e 7 8 6 log. 9-460, &c., for 10.460, Sio. 

The abore tpecfanui, whioh might bo extended, ahewa that titers 
are as yet no tablea extant possessing lufficient accuracy for our pafc- 
lie institutions and offices, whatever tlie profossiona of authore and 
editors may be. 

You would oblige me by giring these a place in your Joucnal, so 
that they may become moi-e generally known. 

I am, dear Bit*, yonr obedient serrant, 

WilliaK GAi-BRftrra. 
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Btmariten the Clrripedia, mith Deteripttont of several Speetet 
fomnd atlhering to Vettels //pm leKabae, on the Weit Coast 
of SoKtKem Africa. By WlLLlAM MacGiUJVEAY, A.M., 
LLJ>., Frofeasor of K^aral Hiatwy iu Muuchal College 
and UniTerslty, Aberdoe^. (CommuDio^ted bj tbe Author.) 

Continaed frooi p. '90S at nd. xzzylll. 
CnusAs. SovT Baanaolk. 

Animal obkoi', •oawwbab «aBpreH«d, giblwBOrc«a'aflx. on tlie bftclc, 
incomte, with the. mouth very promiDent, uid fumiahud with a p&ir of 
axtenul, partially adn&te pointed palpi, and three pajn gf incurrate, 
oompieued, maxillarj t^ptDdagM, of wUsh UiatUiin terminal lamjiui is 
ciliated with spinea or biittlea; the body narrowed behind, with twelre 
pMn of pedicellate, long, tspci^ng, incnivaite,')iiulti&Tticulate, lobuUte, 
citiata ciirii two brsnohiftl £laiDenta a( the. base of .the Qnt foot, and a 
very short odb aa seveml of the rest, on each side. 

Tegmen cooipreaaed, ovato-qnodrftngular, cori&ceoai, with fife dis- 
tant, TBI? tlendar, calcareous piecoi ; two of them el(nigat«d, nitk an 
oblique submedial process, along the ventral margia ; two linear, at the 
nuumit ; and. a lsn|{ earned doiwd piece weeline tbn upper two behind ; 
peduDcle Bubcjiicidrical, fleshy, it« epidermic coat continuous with the 
tegmen ; its inner demic ooat tontinuoui with the dcratal Hning of the 
tegmen, on the inner surCace of which ia a layer of pigment arranged in 
spots or bands. 

Thia geniu, instituted by Dr Leach, ii composed of Bunaclea of 
wfaiek tte tMEobianous te^«a raMmblsa a iattcned focm «r bsf, to 
wbiob * «o«Mwh«t squaw fMV w giT<m by its liv» otai^al pieces, re- 
duced to ikndei spicuke. It is closely allied to Iiepaa, although exter- 
nally so different, and still more so to Otjon. 

A Cinens, in fact, is a Lepns of which tiiB calcareous plates ar« r9- 
docadsaaatoleaTethegr^Mar partof tlieaiive)*i>emeaiht«iiotis; and 
auOtion isftCinerasof wbwhtb»odMiraou*-piacMa»«bhieviatod, tb« 
dorsal piece reduced to the minimum size, and with two membranous 
bags appended to the upper y«t. behind. The Mtutalinallisessentially 
the waai» ; yet Dr Leach, who in his arrangement employs very super- 
ficial phnwrMnir Mfera CinerBi and Lepas to two different fiuniliei. It 
would certainly be more reasonable to make them section* of one genua. 

These animals are found adhering, in great profusion, to tbe 
planks of vewels that have been on long Toyagea, as well as to float- 
ii^ wood, turtles, fishes, and other objects. Tbej are generally 
aandated with speciee of the genera Otion and Lepas. 

1. Cmem membrattaaa. Banded Soft Bamaole. 

Tegmen oTato-qnadianffular, somewhat compressed, gradually t^er- 
'ag into the peduncle ; li^t greyisb-blne, with three lonptudin^ dudty 
buds on each side, or bnwmsh-grey irregularly dotted or stzesked with 
dusky. 

Tim body of the animal is sobovate, somswhat omprsssed, inenrfats, 

C.ootjic 
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my convex on tha bock, laodfimtel^fiumwed behigd ; anterioily mA 
and proloDeed into thQ.peduiiclej.iTwi»'«7 tluA tnenibnuioua iiite^ii> 
iaent, vbicb beoom v Brmx ob the iianA p«rt ; the mouth piomin«nt, witli 
a VMilted, bullate, moiicM lif, tMvini e%t«Eaidl; two thick, adiMtopslfi, 
&M »t tha «nd, corfod £>r*rard^ and iDirarda. witJt a ]tag incurred ^»- 
BOie tip, and throe pain of incurv^te, oompreiBBd, maxillar appendage*, 
lamelliturot at the end. The Bist at. ovMr pair, with Uia taRBinal lamma 
■ubtTioDoulaTt {MjuitCidt (sitli tix extant ^la^giual, actuniDKte teath.of 
which the posteiier is very lBEg«, and the anterior Ytrj minate ; tha 
aecond with the lontioa sjibtri^i^ulaiT, with five Bhort, convex, ciliftted 
lobes ; the third or inoeT aauowei' aod gtliate. 

The first pair of feet, shorter than the rest, are phuwd immedtatelT 
behind the month ; the second pair at aome diftance i the rest doae to- 
gether. The first pair subgvlindrieal, comineaged. obliquel; and deeply 
grotfTCd on the back, wltltTOnrjfotn'fa ; ^hett ehri short, broad, [aperinKi 
with aeMii jnatfl; the ^et feel eoinpremed, obliquely moved, wiOi 
two joints, and longer, coraptODed, ta^risg cirri, the last laving (even- 
teen joints ; all the cirri lohed a^d oUiate on tha edge next the mouth ; 
ffae bristles generally ten or twelve o|i each lobe, in two aeries, the der- 
ail bristle* very email and adpressed. 

iLt-the base of the first foot externAUy are two long, tapertn?, bn>n< 
chial filaments ; and there i^ a very small knob at the bwe of eaui of A6 
other feet except the last. 

The narrowed part of tha body, to whigh tha five pain of abdomind 
feet are laterally attached, is narrow, smooth, and boray above, trana- 
versely grooved or Bubuiticulate beneatii. It ends in a vary long, slen- 
der, tapering tube, usually curved inwards, but, when extended, mach 
exceeding the last cirri in length. At the base of this tube, on the dor- 
sal aapeeti is tk6 anas, ov» vrliioh are two oblong, mobile, horny 

The general colour of the body is a diagy-gtey or whitish, yoateriorly 
darker, the legs and cirri deiky-brown. 

There is a bransverse muscle attached to the body behiad, and on 
either side to the tegmen ; the ovary passes from a third to half way 
down the pedicle, which is not contraoted above, bat gradually tapers 
downwards. 

The mantle is very thin, generally of a pale greyish-hlue, as is its con- 
tinuation' into the peduacle, but haHng on ' each side three htngitudinal 
bandaof dusky pigment; these colours distinctly appearing through the 
epidermie, which is yellewish-gi«y 4 r brownish, and trsinsparent 

The tegnnn eubovatei snbtetr^onal, being obliqu^ tnmcate above, 
modeiatdy compresaed, sustained, as it were, by tha five very slender 
calcaieons pieces. 

The anterior pur nearly straight, linear, very thin, with an oblique 
oblong precesa from above tbe middle, directed upwards and backwards ; 
the upper pieces tnar^nal, linear, sKghtlv recurved, a little divergent 
anteriorly, genenlly nicve divergent behind ; the dorsal piece lineflr, 
curved convesty below, conoavely above, and meeting the upper pieoea 
at the posterior angle. 

The peduncle about Ae length of the tegmen ; its Internal larer often 
oolouied pale-bine, with op wTthoot a eontinnation of the dasky bands 
of the tegmen, aomelimci lieht-lHVwn, or pale yellowish-gre^. 

Very yonng individuah have the epidertnia extremely thin, tranapa- 
nnt, the calcareous pieces spioular, the colonrs paler, generally without 
the blue linge. 

The general form does not vary much ; but that of Uie caleareoua 
piece* is aubjeot to great variation in form, onrvature, nad tlndnwfi. 
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jai&Tidiufa, then it oA<a « etnridomble ipwe between the Bnmnit of 
Oe doml pieoe ud the opMrif^etea; wUeh Mre'nnte or leaa diTergeiit 
«t ttie buB. Tktm upper ^eee> we rtrtH^^ xecurred, twisted, line&r, 
or bnwder mt the bnMl eM, MitnS4&net inconed or recurred &C the 
outer. The detwl ^ee la bWM)' Mndgbt ib ve^jr ^onti;, often much 
caned in old, iK^idnmlt. TbeOuA «f tke-rentrri fiieeea ia very coo- 
■pinUMU IB TOimg IndividDalB, moM «r feM filled up la old. 

Vrnvf indi*iduali. luse uid nnalt,«<a« ofH lijibt-WowD or jellovuli' 
gref colour, with irref^ubnwnfltrelik«,^einiwdeddob(;bat in Other 
ti not diflteuit. 



laditidaals of this species, jo aB It^ss, were found in Ttat pro- 
fusion, on tlirae of the vesaels, tdhering to the weodi to pilob, or ta 
•Mb other, and to the Ottoas and I<«^idea:, ' . 

Were charMtera derired from 1h9 preeise form of the esleareona 
pieces, and from the ooloars of tlis tegmen tmd peduncle, to l>e u- 
aumed, as arailing for roecido distisctioQ, half a awaa Hpeaies ni^ht 
eanlj be fonoed eat of thia> 

The foUovii^ pefereaoes are '^ttVif eortainT — 

Lepu numbtanacea. Hont, Tms. Ltnn/Soe. "ATSS, plat»12,'f ;. 2. 
'Lagaa naatbraaacea. Turt Coaeb. Dkk 78. - 
heftt oormeak. PoK. Tett. 1: ^nte 6, % ao. ' 
- CiaeiM TMata. Leaeh. EMrclo]^Brit. Sappli iiL 170. phtte ST. 
Cineime rittata. Lamk. Anim. b. Vert. t. 681. 
OtneiwvittMa. OonM, Inert. Manach. sa. 
CSneiu bicolor. Kiis. Eur. Metld. !r. ifS/t, 
QyauiolipBs dHaehli, Blolnv, Mslao. pMe M, Sg- >• 

Dbnemioiii of lereral Indlvidliuli :— ' 

Leagtb, . 1 ft. . i 3^ . IS. 9 6 

Dmtb. . 1 2>...010 OU .0 4 ■ 

Breadth. .08 0« 07 OS 

Fethuiola, I & ■ , X a ■ 14 a 

Of tOir. SaSBD B^BlTAOIiS. 

Xainal obliMie, little compreiied, ^>ba(0-oosT«x on the bade, inntp- 
vatat oonudeiat^ prolonged aotanom, with the laautliveTj^pEeaiiDent, 
wd furnished with a pair of iextemiJ, partuUly adoate, pointed palpi, 
aad three pain of inouryate,, jooffipreseefl, maxilltirj eppend^t^ of 
which the thin ienuinol lamina is ciliated with spioea or brirtlea ; the 
body nantmed belmid, witb tweh^o paiM «f pedtaelUte, long, tapering, 
inoturate, multiartiooktei Iobula(ei cUhhU ein^lt tliei>variaa tube taper- 
ing, annnlated, lan)(er than the laat eirri; t^ree bniuchial filaments at 
the bate oTtiie fint foot, aad ww on several of Uie ie»t on each side. 

T^men cueoUiibiia. oy liodraceo-globaMi ooriacecus, emooth, with five 
dittantt verv unall, calcareous piece* ; two obloeg, geniculate or angu- 
Ut«, at the lower margin of the aperture ; two linear at the Bummit ; and 
•Beztma^HDaUdanal; at the top, behind the apertttre,.twalaiga, 
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taboTkia Mipeiidagai, oamsmaicktlof bolow vMi tte iaterior of Aa 
teemeii. PeduDcle cfliodrical, flethr, conitrietod kttfaa fop, ita epide- 
mic ccMt contiDBOBi, witfa -tbe dmnMl KnntK of tlis tegiMB, oa tlw innM 
lurbee of wUcfa ia the iligfct Ixju (rf pipoent, ooaliiiiioiu or intar- 
rnpted. 

This goDui, iiutitatod b/ Dc Ltacfa, but bj Home onited witii 
Cineru, under tlio coflnnoo mmie of Qynuralafifts, is com|Htsed of 
Tsrj Eingular-Iocitin^ animals, irhldi are foand adherotit to ahip^ 
bottoma, floating timber, and manj other objects. It is very nearly 
allied to Cinerae, and tlka apecios of the two genera ars usually found 
intermixed, and even affixed to ea^ other. 

It diffen fipom Oisvraa in having- th» two barsHomi appendages 
at the top, and in other particulars ; from Z<epaB in having more 
branchial (JlanieaU, the cLrri much ehorter, the tegnwa almost eu- 
tinly ooriaceeus; but still it ia deseljr allied to it, and baa th*aiBe 
oaloarooui pieoet, althongh greatlj rednetd in size. 

Theae Cii-ripedla are found in great profusion on Tosaoh that 
have been on long voyages, as well as on turtles, fishes, and other 
objects. 

Of this genua only ono ipeeiei has o 



I. Otfm tmilHt. Cotnnion Baied BanineK. 

Tcgmen cucullUbrm, cylindraceo-globou^ depreued. brown ; appen- 
dages ovate, puckered, dark-brown ; mugioal pUtei obloag, genieukto- 
ansulate, twiited, tbick* broadar and abrupt above, tu)emg and obtun 
below; upper plates iioev; dorul verf auoute, oblong, convex; pe- 
duncle brown, gliateaJDg with bluiab-gra;, paler at tbe base. 

The bodj subovate, little compressed, ioQurvate, vary convex on tbe 
back, Tnoderat^y narrowed behind; anteriorl/ soft and prolonged, with 
a Tery tbin membrasous white or gaejuh integument, wliicli becomes 
finner on the bind part. The moutu foriuiDg a large prominence, and 
baviog a vaulted, buikte, rauoded lip, with two external adoata tbieic 
palpi, free at tlie end, curved forwaida and inwards, with an incurred 
spinose tip, aud three pairs of iaourvale, compressed, masillar sf i>ea- 
di^[es, laiuelUrorca at the end. The first of outer pair wi^ the tenninal 
lamiua sub triangular, pointed, with six extern^ uarnnal, acuminate 
teeth, of which Uie poilerior is ver7large,and tbe anterior verjmumte; 
the second, with the lamina subovate, with five short, convex, ciliated 
lobes; the third or iunar, narrower and ciliate. 

The fitBt pair of feet shorter than the rest, immediately above oi be- 
hind the mouth ; tbe second pair at some distance, the rest gIom t»- 
gether ; the first pair subcylindrical, oompreBsed, obliqcelf grooved on 
the back, with four joints ; their cirri short, broad, tapering, with Air- 
teen joints; the other feet compressed, obliquely and deeply grooved 
on the back, with two joints, and longer, compressed, tapering ouxi, tte 
last haTing seventeen jolnti ; oil the cirri lobed and ciUate on the edge 
next the mouth, tbe bristles generally ten or twelve on each lobe, in two 
series ; the dorsal bristles verj small and adpressed. 

Tlie firstfoot has a long, cylindrical, tapering, branchial filament bom 
its hut joint extemsJlj, another having a rounded prominwoe at ita baie 
&om the next joint, a third vary short from tbe basal part, and not te 
from it, oa the «de of the bo^, a hetuiipher^ knob. Tkemztbli 
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tet bftTV ««cb a iimilwr gmdnollr dMntarfluMiifrlnntho hud joint j 
b«t fte laat ptir hu boo*. 

Tbe ii«rrow«d fMrt of tbe bodf , to wliicilt tbe fira pain of abdominal 
feat an attaobed, ia nnootii and hornj abvta, trannanalr grooved or 
nbartiinilate benaatli. It endi in a very long, slender, taperinKtabe, 
muallr oorrad JDwardH, but wben extended mucb, exceeding tbe laet 
oirri in iMgtb. AtlbebaMoftttitf titba,«nttnil«nataspect, ^tbaaani, 
OTcr which an two oblmtg, uobilahonj^ platst. 

- Tlie gsnazal oolom of tba bodj ia white or pale yellowiah~gM}r an- 
teriorly', darker beliiad, tlie lega and cirri duskj-brown. 

There is a transTerse mu»cle, ae utual, and the fore-part of the bodj, 
whioh projecti bit beTOad the month, is rounded, bat tapers into the 
pedimcalar tube. 

The naotla is yerj thin, genaiaUr pale reU»wiria-bi«w«, niimteljr 
variegated frith darker brown, bj the pJ2nieiit. 

The tegmen ovato- globose, or siibcjliadricalj and somewhat com- 
pressed, abruptly inflexed beneath, ooriaccous, tranilucent, brown, 
darker above, the lAargia of itsapertnre Stick and reflezed ; (be appett- 
dagos suborate, burufomi, puckered, aod having a large teraund aper- 
ture, the dermal lining a ooatiuuation of tba Dumtla, and geneiaUf per- 
forated at the end ; five very email calcareous pieces. 

The anterior pair placed obliquely near the lower part of the opening 
in the ventral margin, obfoog.bentinthemiddle, laterally twisted, thick, 
with the upper part bMadr and riffustfy nanded, the lover tapering, 
narrow, and rather acuta below, marked with concentric ruge, and ra- 
diating striuhaj the «ppar ItDaaraomawhat a«*ad, nearly parallel, and 
ending in two membranous points projecting over the aperture ; the 
doml pleco exlfemely small, often scarcely peroeptihle witnont a glase, 
eometimes wanting. 

' The pedanole generally longer than the tegmen, cylindrical, with a 
(drcular groove wliere it jc^a the tegmen, smooth, gwsy, or glistening, 
coriaceous, ^rown, nsmatly tinged with blue, paler toward the base, 
wh«ra h ia thickw. 

Soma remarkable vsffiaUons are exhibited by Ala tpecies : — 

Young indWiduali are not so membranous as tho^e of CitKrat mem- 
hranaeta, but from the first have more or less of the coriaceous firmness 
of tho adult. I find that some of tiiem have no appendages, othan two 
■nty small promlnencee, osiers roundish, Eubhemispherical, or ovate 
fcO((jM,idwwyflimp«rfocate.' In largeriDriividnals, evenapto two inches 
fa length, the appendagei are often stUl imperforate, generally ovate, 
eetdem imooth, trat mostly puckered in various degree*. As the animal 
enlarges, tiioj become pcoportioDally longer and more bullate. Bome- 
'^nes the epidermis at the tip is seen with an tiregular slit, sometimes 
with an interruption hariotf a riwed aeroBS it, lOmetimca with a round- 
iili, but onially irregulra diecontlnaity. Still, the inner or dermal mem- 
bt^ie may be entire ; but at length it opens at the end. In old indi- 
vidoals, Uicre is a wide irregnlar opening in both membranes, and often 
the appendages are torn into shroda at the end. In one large individnal, 
oneof thoearsbaa a large apcrtore, while the other has none. Under 
-dleae dretunttancet, one may Judf;» what importance can be attributed 
K) cbaraoters tdten ^m the aurifiHin saco, as has been tried by some. 
I apprehend that those from the precise form of the calcareous plates 
are equally insufiicient. 

For example, the anterior plate* are very narrow, thin, and little bent 
fai verf young individuali ; broad above, thick, geniculate, and much 
twiated m lai^ specimens, obtuse or acnte below. The upper valves 
TliTiBUkeiB«m«fr«nlinwr to nibtdangular. The dorM pUoe ia 
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alnji extremdr mwn uid^Uotif^ Mr elllptiMl, b«t I kave mod ina^ 

runeni l«g« and mmU. m wh£k it vm kltcweUMr wuting. I hM« 
seen tbe two upper piacea wantu)^ in which cmb the apartun wm 
Dot notched above, &9 it usuollj is. 

The colouriag is also aabject to Toriatioii. Oenernllj the te^ea it 
deep porpliih-brown, witb Um e*n stilt daAar; tiie pedonela daik- 
broin) abwrVf prto BatoaUae gwy tMtov. OAm, hMraww, tbc t^n«Q 
it dotted or atreaked with brawn internsl^, the ean •tiUMO»«D,-Md 
■omeUmes they ats whitish on the-inner «de and q^ttwl with biDwa. 

I appreliend, therefore, that autbtva have made more species tliali 
utare luw prewated to them ; and that Otion CuvUrii, and Otim Blaia- 
vlUu, an oiwudttissaDM. Otlo» Ritoamui a g ie es precisely wHh many 
■Momeaa of the pwssKt apenM. OMm iMttiftra of Ooatea. fraaa tte 
Cipe of Good Hi^, finds plenty of E^MSMitatiTes aauiag nj apaoi* 
mens. Oa all th« veieels it was the aame species, exhibitiux the muu 
variations. The references, then, are :— 

Lepas anrtta. Linn. Syi. Nat 110. 

Lepas leporina. FoE. Teat plate 6, fig. SI. 

L^as aorita. Bmg. Diet 66. 

Lraasauritsk. C^t> Mmb. dnUaa. iLplato Ji,flff> 13i 

Otion Cuvierii. Lrach. Encydop. Bnt. SuppL uL 170, plate 57* 

Otion CuTieriL Lamk. Anim. s. Vert t. 6SS. 

Otion CuTierii. Oonld. InTert MnMch-SS. 

OymMl^aaCOfinii. £lal». Hake. pUte 8A, flg. 1. 

Lepas comuta, Mont. Trani. Lion. Soc xi. 179. plate 13, fig, 1. 

Obon Bkinrillii. Leach. Egcydop. Brib SnppL id. ITS, plate S7. 

OtiMi BlainTiUii, Lank., Aonn. «. Vert v. 410. 

Otion sacutifsn. Coatea' Jouni. Acad. Nab Sc PhiL li 133. . 

Otioo sacutifero. Lamk. Anim. s. Vert. Vesh. t. 686. 

Dimaiunoiu of eerend indiTida^ 

Length, . ,0H 08 08 07 64 

Depth, . .09 07 05 Off 59 

Breadth, .06 06 54 04 Sli 

Peduncle, .23 10 14 10 9 4i 

Ears, . .08 07 08 Ofi 04} 

The prinapU oinmmtwwM obwrred with roipaot to then fivt 
species of Banuoles, generally, &re the following :— 

They oocnr on the vends ^ranuBcaooaly, without any order or 
pndilectbn oa to t »eocia t i o ii. 

five of the Toaids were esppsed, and <«e iron. 

All the speeie* oaonrred oa the imn venel, exoepting Lepae 
Nftuta, which was met in comparatively small nnmbers only on ose 
of the vessels. 

The Odon and the Cinema occurred on the copper aheatliin^ J)ut 
■parsely, and principally oa or near the nuls, which were more fre* 
of oxidation ; but they were most abundant on the wood and pitefai 
just above the slieathing, and about the stem, more tlmn oh the 
sides aud bow8, and egpecially on and near the seams. 

The L^tadflB mm largar and mare mtmeroua oa the atera and 
mdder, txAh on the wood and on the pitch. 

I>epa8 tnatifera and L. inenmta often oocnrcod oootigaonSflWith 
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Affittvnt bun, uid oAw cohomt. one growing on tbe pwtunole i^ 
*thft other. On both speeiei ClnerM nembmuee* graw rerj xbun- 
<t&nt]7, gonenllj on the pedondes, Bomotimes on tho membn^a of 
the tegmen, Mtdom on the shell. OtioD generally grew iudep^iv* 
dentlj, but soaietunss indiridiuiU adhered to ewih~9ther ; aad vowf 
freqnenUj Cineru adhered t» th« baae of ^leir pednitt^ and to 
their tegmflu. ' 

It does not appe&r &a,t ariy totieosive, or otherwiBS poisonous, 
sobstance could be of much a^iul in praventiog their growth, as tbej 
do not imbibe nouriahment bj the base, whiiih is oallous. A grum- 
Isr powdery snrtaee, as that of exidatu^ 9Cffat er *inc, woold pre* 
Tent thmr adhesion in a great 'measure ; and ^us, the repeated 
application of a coating of oil or tallow, mixed with chalk or pow- 
dered gTpsnm, or of some such mixture or substance, adhesive, in- 
aolable m water, but uortabk, iirould, is all probability, pnve a 
remedf , 

On ftre of these resaels were cemparatirelf few Balani ; bat on a 
London ^p, which I Tioited on the l6th of February, they were 
extremely fondant, corering soma of the ^anlu almost oonttnuouslj. 
These Balani are the oaly w pre aeilte ti Tee found- of tba aeeood order 
of this olasB of anunals. 

The CiRaiFXDiA Sbssilia, often named Aeem shells, as well as 
Barnacles, hare the body contained within a conical or cylindrical 
testaceous tube, affixed by its basis to some solid substance. To this 
series belong the genera Balantu, Ooronviot md.«:&w ethers, £Hiti- 
mg the family of the Balamna. 

In it the animal is ovate, obtong, or dqireased, suspended in a 
testaoeous covering, with the bind part uppernmst, but at the upper 
part having generally four moveable testaceous pieces, which separate 
anteriorly, as does the mantle, which is prolonged at the c-^.her end 
into the cwonary tube or shell ; the branchite in the form of two 
Imbriated lantinn attwAed to tli» Inner sor&ee of tba mantle. 

Buowca. Ao«Wb8Knu» 

the back, meurrata 



Animal oblonr, somewhat compressed, convex oh the back, meurrata 
prolonged antenorir, wifli ^ mealb pperoiaent, and funtUied with a 
pab of artmaal, adoate, pointed, incarvate pa)K «i>d three pun of 
MaxiUai; wpeBdMSs, of which the thin terminnl lamina is ciliated witt 
spines or bristle* ; the body narrowed behind, with twelve purs of pedir 
cetlate, twering inooTTate, moltiarticulate, lobulate, ciliate cirri; the 
ovarian tube vei; long, taperfbg, annulate; the bnnchiia lateral, at the 
ftnpBtof 'the hodf, each coaq^osad of an oUong generally fibriatod 
mass. 

Ti^;men compressed or pyramidal above, with four triangular, taper- 
ing, pointed plates, formiDg two lateral valves separating in the median 
line, and mobile ; its dermal lioing affixed below to the interior of the 
coMnaiy tnbe, whieh it lines in Its whc^ extent beaeath, and b dosed 
At the base. 
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. PiiiiiMiji tabsr « •balVcoMcal, .kmnttk of a» fnitMl yimai |i^ 
■Dtiug externally six triangular «levated ari^aa. broader below. wkA Ml 
MrKMicr dapwiaort arwu, bniader abuva ; tlie anterior elevaWd ana 
brgmt, tiM aatorior kteml aad tfa* danal nekt in siie, the posterior 

-btAniTev^wMlli tlMfau*fMnMdb^*MlaaMMfl«to|Orio»etiMta 
MWibraiKHM : tbe aperture ovate, triaBiulu^ or r ■■ »■ <■— ^ ^ *^ 
upper part of tbe coronary tube intemalljjSB KCeisorfCilMMnMtah* 

~coiapo*ed<i{aix imbricated tlun plates. 

' The Epccies oF this genus are rery ntunerocs, and, for tlia moit 
part, very HI described. Some are to be foani in everj part of tite 
nwritime world, adhering to rocks, Etones, wood, shells, and olhar 
objeota. One onlj haa occurred on llie Ichaboe Tessels. 

1. Balaam porcalvt. 

Bbeil Gonioal, (bwtf, oUiqnal/ tnuoata, with tbe a pi h up iMhtr 
,«iiiaU, aoboTate ; tiie elmtad anoB with pK»Hneat, itiai^lj aompraNaA, 
obtuse, white ridgea, separated b^ flattened f^tly striate depisttiou, 
covered with ^ reddish ef)ideniii« ; the depressed areaa uairow, flat, 
■hiniag, finel; ttriolate; the accaseorjrtnbetraDSTerBeljdiitaDUylamal- 
'Ioso^triata; the operottlar plate* tmisveneljr taffoeo-Bdoate, the «■• 
.toior aonte, the poctanor with the apex aoimiaate awl teonratc^ the 
base with a narrow prooeM, &ain whioli ■ groove nius to the apex. 

Animal orate, somewhat compressed, with the anterior part of the 
body very convex on the back, and prolonged anteriorij, when it h 
attached bj two strong mnsclas to tbe coronary tube, and by miiaMilv 
£bres to the lower paxt of the mantle, nod covered with a thin mem- 
branous iotezument, becoming firmer on tbe lined part, which is efawt 
aad rather broad. Tbe noinh praminent, with a vaulted, b«])^, 
^sounded lip, having externally a pair of adnate, pointed, eiliate palpi, 
and three pairs ofmazillary appendues : the first piur denticulate at 
the end, the second broad-aud ciliate, the third more pointed and ciliate. 
The first pair of feet very small, and quite close to the moath ; oa 
'«aeh aide of ^e hind part of the body five feet, each eomprewad, 
obliquely jpoovad on the bade, and bearing a tmr of long, i iiiiiiimaau^. 
lapering, inourvate drrii artionlated, lobolated on tlie inner ec^, aad 
.tiler* odiate with divei^ent rows of brUtlea, genemlly two or time 
briatles on each ride of each lobule ; tlie la«t eim with talrty-fire joinH. 
At the fore-part of the body, and cooeeeted with the ma&tle, on eack 
aide, is a large oblong branchial body. 

The narrow part of the body, to whinh Ae abdominal feat ardal. 
taebed, is rather broad, convex above and beneath, in the latter aapoot 
ftufltly grooved across. It ends in a Very long, slender, toperin^, an* 
Bulated tube, carved inwards, but, when estonded, much longsr than tto 
Mrri. At the base of thi) tube, between the last two feet, is the anna, 1ft 
the form of an oblong apertnre, without opaiculuoi. 

The general colour of (he body is yellowish-white, posteiiorlj tl^it 
rsddish- brown : the feet pink, the cim pale yeilowiBh-grey. 

The mantle is very thin, and lines the calcareous plates of the opep- 
tnlum, as well aa tbe epidemis at their base, beyoncl which It extend^ 
becoming ninch thicker all rannd, down to the base of the eonnlttT 
lobe, extending over the baaal ptate. Within it, the proper enveloba df 
the hod; is oontinuoua with muacolai fihrea affixed to tbe baae «l tttt 
tuube. 

' The tegmea ig of a pyramidal form, memblsnoni beloiT, wlere It Ik 
•ttMhed to 3» baae w tba Mcenoiy ealcsraoui tube, alwM Tr lfett ft 



■atwjor pistol tnuj^ular, oblique. extenuU)- concave, wj acnt*, trma*- 
»eraely grooved, their posterior margioi longitudinally cleft ; tiie pos- 
terior pMtes triMigatu, incuvvata, tbe bue with a narroir proeew, 
fcoB whiell a loigHudwAl groore runa to tl)« mk, tha Milettor Huvgids 
with a ibaltow graova, and a ittong ridge ; at tn* matpat of ibaaa 
opercular Tslre* dentionlate. 

Coronary tube oi ehell conical, somewhat obliqDe, and oUiqmljr traa. 
cate, of aix onited pieces, forming six elevated ridged areas, and eis de- 
IveMcd nattrm arva*, which an white, flat, gloMj, dtatiaotly ittiBlata 
taanivvnelyaod longitudiBall]', often with Bome deep bKiiBvettegroovMi 
The anterior or ventral eleTated areas with about five ribs, ana several 
taaller; the Tentro-lateral with four or five, and some imaller; the 
posterior-lateral iHtb one or two ; the postarior Willi fiva or more ; thd 
riba atnught, compressed, narrow, obtuse, tlightlj ragose, leaTiac ttia 
tMse-fiae emuto ; their interrala obaonrvty striated, and oarvwf vilb 
ft inyiib-hnwii, or brownUi, •> pniflish-rod epidwau^ The AM 
whita, otc tiogad with porple or pink, aoniMimM m imfnler ttaiuvem 
lianda. 

Tbo accessory or internal shell or tube extends halfwar down, snd {*■ 
oompoaed of six iminioated thin jdataa, glotay internally, with biat 
kanarene ctiuB. Beyond it the tubs is longitudinally groored an the 
iBnar atuHoe, and closed below by « oaloareons plate, which is direr- 
gently striata. The walls of the tube h»Te naneroos nanowt compr o ssed 
cdb, Mpatated by very titin partitions, from tin base to the apax of tiio- 
Olavated area*. They are filled with a pnlpyoellnlar tissue, whiidi cmn- 
anmicatae with tlw nuuitle by small wertores at tbe jnootton of the 
ImmI |4ate with ttie tbM intenally. Tho arlionlar nargina of the ^ 
.fteoes trfths shell are tnuuTersely grooved. 

I have traced it dowa to the site of oaa-twaUlh of an inoli in diamo- 
fet. It has then a verr different appearance; being conical, wliito, 
-with six plates, of whicn the stunmita are obtuse in outline, but ihin- 
•dged, aad Kpamtod finm each otiwr, leafing aa o*ato-pentag<mal 
s^ertura, about a third in width of tlis diameter of the base ; the ela- 



anna sUghtly aad irregularly longitudinally rugose ; tiie depnsMd 
ver* narrow, gloeay, and transversely striulate. In tbi* state thef 
>iuid solitarily, or crowded on the wood in chinks of the pitch, at 
■onetimes upon uie pitch itaelf, or npon tlie tennen of H 
wUtii latter sitiution, however, Oey do not attem the dii 



anas tteoome more ragoee, and the tipi of the plates b . 

MBd when thar diameter at the base is about two-twetfths of an inch, 
tfie atroag, ^ominent ilba begin to be formed. When fuH-grown, ihtf 
thrmn Iwve Ae tipa brolcen or ir«m off, in vmioM d^Moi, aad tM 
■iiyn otikm spartan oenti«KnUb As the baaa ooatiaaes adherent t» 
tt» woodt aad ealargei in diameter, the shell insin nates Itself beneaA 
die pitch, rsislaE it np so aa to form a jreneial ooatingi broken or cooti* 
BHqiu, from wnuihi np to a conndeiBbie siie, the a^ierture only is seen' 
projecting. 

It is soareely probable that this epecies has not been described ; 
bat I am naable to trace it in any work accessible to me. One « 
ibe first En^ish malacologiata c^ the present day, informs me, that 
^ bn it in bis cabinet marked Balaniu pnrecOvt, although he dort 
l|ot kipu>ir.on what authority. Whether thfit be the true name or 
inf^li mil),ii||uiT{M; oat ^xaif<m efiuUj.well, it no( being mj olyMt 
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to ohiraoterise new Bp9aiH,..io mpch m, bj giriag roianto dawiip- 
tiona, to afford some, corracf ideu of the structure of these vunul& 



--- . . 7 • 6 1 

Btetdth, .0 M ff I 

Heitbt, .... 31 A it 1 

Aperture, . . . . 1{ 3 3 1 

Sine* the abon* d>iMrT)ition» mw9 aud«, m IwaoMj and Fdir 
ntanjof tha posBtnt ^ear, Kwend '«tlwr Teasels hare amrcd bam 
the same plieok Thejr presented bothiag new, how«ver; but ea 
one of them was a great ^uatdit/ otZ^jKU Nauta, intermixed vith 
Ij&pat aaat^tra, 

• I hare be«i &T«ui!«d I^ Dr Didua with the iiupactMa of a lai{B 
Bafaunis, firant the rocks at Ichaboe, asd bj De Shier, with saTenil 
apaeiea of Fatdlai "feuDd among the guano. These, and other «lf 
JMta^ from the same island, ma^ perhaps be considered worthf of 
bev^notioed OB another oooseien. 



SCIENTIFIC INTELLIGENCE. 

HETEOROLOGT AND OEOLOQT. 

. 1. Fkotphortiemt Bain.— It w&s stated to the French Academy 
of Soiencee, that, on tho let Norembar 1844, at bslf-past eight n 
the •veoing, during a beaT; fall of ain, Dr Morel- Devilla remarked, 
as he was erosii^ the ooort of the CoiUgs LouU-te-Qrand, in 
Paris, that the drops, on eomii% in contact nith the groond, emittnd 
sparks and tufts (aijfrettti) of light,, accompanied by a rustling and 
oraoklii^ oaioo; a anell of phesphorus baring been imniBdiate)/ 
af^rwards perceptible. The phenomenon was seen three tnses. M. 
Dupleesy saw at the same hour a remailahle brightness in the 
furthem akj. 

■ 2. ./oMif Metaoria Btona. — -The awte Olbers remarks,, " It.H 
a faot wosAy <^ attention, and one which has not hitherto attracted 
notice, thmt firatil mntsorie stenes hare D^yer been found, like fossil 
■bells, in secoadwr and tertiary formations. Are we to coaclude. 
ihat^ preiuKisly t« die, last diai^e which the surfaoe of oQr. earth v^- 
darweet. no meteoric etnnea had fallen upon it, while at the prewat 
day, aoeording to Schreibers, it ia probable that seven hundred aero* 
ites tall erery year 1 " (Olbers, in ScAumacAer's •7aAr6ucA, 1B3S, 

, 329.) Problematical masses of native iron, containing nickel, 
' ave been found in Northern Asia (near the gold-wasbing tsteblLsh- 
ment of Fetropawlowsk, not quite 100 £ngli£h miles south-east from 
Koznesk) at a depth of 81 feet; and recently in the WoMm Oir- 
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pstfiiaira* (Magura MountainB, -hoftp SKlitiidz).' Tlie tnawes from 
botii localities aro verj similar to inete<7ric ttories, ^ida Erman^ 
Arehiv fur ffig»en»eh'iftlieht Kunde von Rutsland, vol. i., p, 31&; 
and Haidiitger't BeridU iifter dis StlanieUr SehiiTft in Ungam^ 
— Humboldt'* Koimoi, trol. i., p. 406. 

3, Infutoria m Voleanie Rock*. — Professor EhrenW^ formerly 
■Uted that he had found microscopic animals in flint, which hod ap- 
parsnt^ bcHi oxpoaed to a highritg ii i p e r^ n i -^froi tfag north of Ire- 
kMd; and in an earth j subtdancB «aten bf fha Timguies, bronght 
hj Erman from the Mar^cui MMhtains, near OohMal, whu^ ve- 
MmbM dcMmpoaed pumice, and is sapposad' to hathe detorapoaed 
rock of the Marekanite. More recently lie has examined rook*- firam 
the Hoohstmnrer volcanic faiH aMr the LaachfltsSe^ in one of which 
VSggerath had previoualf aaapeoted tke existenca of inAigerj ani- 
mate. -£brenberg found that not only the PoiimMtfer of thai 
locality is enttnly composed of ailioeoua infasona, but also that a 
considerable proportion of the tuffa snd pnaaica oongtiimeratas it 
similarly constituted. The two latter rocks, however, oostain the 
iafasoria in a distinctly roasted (^gefnttei) condition. Thirty-eight 
^lecias of Polygastrica were found, of which only two are new; 
and of the thirty-six known ones, thirty-five belong to living ape- 
eios, and only one is tertiary. Infusoria were also found in tha 
pumice of the EJimmerbfihl ; in the Trass of the Brohl-Thal ; in a 
substance resembling adlieeive slate, which forms a coating on clink- 
stone from the vicinity of the Hochaimmer ; and in a pumice from 
ToBo, near Santiago, in Chili. A rtnlk. from Anqoiptf, !n Peru, 
described by Meyen as a decomposed porphyvy, provtif t» be a 
pure tnfnsory Polirtehiefer. According to Meyen, the volcano of 
that locality has never given out laras, but has only ejected piHnic& 
Many pumices hare been examined by Ehrenberg, in whi^ he ooold 
discover no organic remains, and some in which ho bund them mly 
With tile greatest diffimlry. (Leonhard cmd SmKtCt JaAr&ticA, 
1845, Heft 2. p. 24e.) 

4. Mttterialf formerly or at prerent etnphyid iln'tfte ConttrUO- 
ttoa of the Cathedral of Cologne. — The principal materia <if whidi 
Ab cathedral of Cologne is boilt, is the trachyte of the Drachenfels, 
In the Siebengebirge. The chief oausee which induced the aelectloa 
of this stone were, that it was known as a useful anihiteotaral taM»- 
rfal trom a very early period, and that the quarries, distant only 
abbut 20 English miles from Cologne, were qaite close to the Rhine, 
'tttd were, therefore, vpry favourably plseod for cheap traiMpoit; As 
the^^aiTiM ut the l>raulieiifel>i wi>r« abandoned, it Iwcftme naoessary, 
in 1B24, to aeint anotluT motevnl for the restoration and oomple* 

* Hudluger mentions that tlie meteoric iron of the Magura Moun- 
tains has been found in sncfa abundutoe, that it has been ismployed tut 
praetlea] pnrpoees. Bon: _, - ' 
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Hm' of Om cadl«dral; tnd AUmI, ri tbM tuis ntMUr tf At »ttki|F 
fikoM tbfl trachyte &f Ae Wolkeibnrg, from th« quarriei of BWfcii 
jorf. This stone, however, is no longur emplofad. Tha tndijts 
of the Stenzdberg is used, in eo Tar «s it oku ba obtwHvd, mi ii «*i^ 
dently the boEt building etone of kU the tnokytM tt tka Slebeng^ 
Wtge, although it is difficult to wM-k, and it* trtiuport is ezpen^re. 
As thequarries of the SiebengebifgefFers not suffiuent to afford na~ 
teriali for tlie building operMioni of tht cathedral, PrafMSor N^- 
gerath, and Gounetlior Zwimer, master of wofkn, sugj^asted, m 
1837, that the traoh^te quturj near B«rkum, about fin nilea froH 
Ifehlem, should be purohased for the purposa. This proponl wa» 
tdopted, and a considerable qnantitj of atone for the pl^er parts ot 
the building is obtained from this quarrjr, Knee the jear 1884, » 
trmehjtic rock from the Ferlenkepf, near HanDekaeh, has abo bees 
ued ; and there naj also be enumenrted as materials oocasionaHj: 
employed, the porous basalt, or the so-called millstuie^lata of Nte- 
jermendig and Uajen ; the Keuper sandstoae of HeilbroBD, on tha 
Neckar ; the coal formation tandstnie of Flonheim, near KramHoh ; 
4nd the Buntor sandstone of Udd&ngen, near Tretei. A portioa et- 
the interior of the eathednl has been coBBtructed of a rarietj of rolea^ 
nie tufa tei'med trass by geologists, and frequently called Dut^stcin on 
the Rhine, which has been obtained from Tariaus([uarrie* in U« ne^h- 
konrhood of the Laaeher-See. The figtures and earred work of tha 
cathedral have been fermed of Wuberstein, a volcanie tufa Bore h». 
nagenecus than troas, which is found aear the vill^ie of Weiheni, 
aboQt nre milee frem the Law^r-See. The oolumnai' haaalt ef 
Oberwinter has beea partly employed for the foiuwlation waits. The 
mortar which is now used for the structure ia obtained from th« 
Jkrgkalk of Paffi-ath and Gladbwih, on the left bonk <^ the Bhiae. 
(from a Paper by Pro/eitor Nogg^ratK m Kartttn'g Arehaf, toL 
z*iil, p. 4A5-) 

6. S»rly Comporiiio% tf tk« ^fmoapihert).— Prafeeaor H. Dj 
B<^er8 submitted to the AaBociation of American QeologisU tb* 
following oommunf cation en the prohabU eonstitutioii ef tke atm»-' 
^hwe at the period of (he fennation of coal : — He stated, that lli» 
recent re oc ardtes of Amerioan geolt^sts, by iBformii^ ns «f tll» 
true qnaotity of oeal in North Amenca, enables as, for Ae tint 
time, b) estimate, with tome preauon, its total amosnt eo tin! 
^ebe, and ti««hy to conapute the quantity of oarbonia aoid which 
Uie utcieflt atmo^ure n«st hav« contained, te supply this bo^ tfi 
eavbon. He shewed, that the esisting atmeaphere oontsim, in iOr 
carbonic acid, c«rb<n meugfa to furnish, through vegetabte action,' 
abont S60,000,0e0,000 tons *f coal ; and that the prob^e qnan- 
ttty of ooal In existence, all of which must bare been elaborateii 
from the anciwt attnosphere, is nearly 6,000,000,000,000 tent — 
fiaA is te s^, abwt laz dSMs diat which the present itmniyhjisn 
could produce. So gr«at a reduction in tha carbouo and of dt* 



spffirf^ BMgtMntAtMii fif »x||git». M ■jfaot vf jfTwt interest to 
g^ioggt ** abewi^ ttut very nwdificatiaa in. tko constitution of tlio 
wrvhiabvqHld kd^ttit to tbe4e*slofimantof wumAlsprogiMUTeljr 
Ik^wb i» tbe maIo of orgwiMtioQi which are knows to requur* 
•mora M{>i4 •x^^tonatioD of tbw Un«d.'-ui>n<ruan iTowtiaJ i{^.. 
SfMNM and Art», vol, xliii., ^o. 1, Jul; 1844, p. 105. 
. fl. Shrmb^'4 AwMTC&M-OK (A« OUtrH»Uio» <^ JAcroMOpifi, 
Xi^f,— <A wmpuiMn of tli» ini«roaoo)pu or^uaiuoa of Enrof*. 
ifitU thoM of olhw coitntricB, wtuob £hrenb«rg comineaced Kane 
JNMS ^. bits now beea eilend^ to Asia, Africa, and Australia. 
Aidad lif bis saelkod of ezantiDiog tbe porUans of soil sdhering ta 
t)i« nM* of plants iM herbaiia, and bj coDtribulions from tra*ellan>c 
of algae aad eaHbs oontainii^ infusoria, be bu been eaaUed to^ 
giro a fontpreheiuivp view of tha MiBJita iivisg foims of an in* 
menso portion of the surfaoe of the earth. t 

' lia bia nioHMU oa tbe Aiiatir fbf nu, tiw aatbor acconpanied bit 
ip w r ba , vpon tbe iwportaBCf of the meet careful obaerration of th» 
minuteet organic forms, by the statemmtt " tbat tha globvlai com 
Wrtiopa of tbe oojitio lifnestano ^ tbe Jura filinnatioo in Gerraaaj, 
y ««U as in Kogisjad, ^>pears to be obiefl; eon^osed of tba sbeUa 
oftCelwiw." 

. He aOvded to tbe difieront viava whidi bare been entartaiaei) 
Wtb K^ard to tbe origin <A tbe round graMotar oooeretions of ooU> 
tic li n iMtoae, and statod tbat the idea, that, like peaetooe, it origin 
q»ted ia an iaorustation of varioua small fragnesta in a fornier sea, 
l)Wi>i g a bigb tenperotore, was impiobablo and untenable; fof 
MDWig the tWHid granular onseretione wiMi coDceotrie aoatings, lik* 
tba paeliftga of an mion, whiob la^gbt bo aq^oeed to have had saoli 
an ari^, there also often ooeurred oalearaous or giUoeaai bodies of 
tbe same size, which shewed no trace of incrustatioa ; aa, for ex? 
Wpl^ spjoes of Echiaw, eoonnital plates, fragsMttts of shells and 
Htlaute Pot rt b al aawa. All tbaie fimaa w^eb had exiatad an4 
BMsainad in-lbe smh "m^tj^ns bat wUah had reaait e d no stw% 
< arorin g B . ^re that tho sbella fi many wlitia cOMratiooa oana^ 
b» infiuslatiom. Betidea, tba oolitio eonuetiaaa baw geaerallf * 
MK% aiwlair liaut with r^^ tw ■!«•, while, ia the fw a t ioB a( 
pewtene, there is no limit. 

1, Xbe a«tb«r slated that ba ye a sawe d a piaoe of oolitic limastona 
hmt Sadsa, tfae ccMKi^timw of wh^ih shewed, u addition to tib* 
<MK liwgitwdiaal M ri w and «ha»bers wwe visiUa in tbe oreea 
^actioo ; »a that^ tba stnctM* af peaed tha soppmitiow of a wmni 
w lW f Wltl fc: daiiwil to p. Tba, sa»» itruatara was a«eo in tha Ha- 
tolilR,.&«» Iba aamitw* ti«M<nie af l«ke Oaaga in Kasua ; and. 
by iM»iw*C<MitiaMt.4iattHDi »«Mra af tba s(nwCure-«f tba Mslma 
v<w>jUaf'«fctaiai4*4a »ip<M» af iwi ti ^a t iwm tba wvaalum. Ijaa" 
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stone dfTiilli;'^ inito-IJr'S«tr^^4^t)nn)(ift idKArMgilUid WMA 
wis cro*aa Wttft vifiWis 'P6lVlJi«*ftii<« fin»«; '■'■- ■ 

tie llffleitoM 'ari fail 'tihuig^ itfby dfele^epir, t&a ttrfr OaiU U« iw 
KttigM fi**W." ' Jh -vtWr drieitltett' is' fomt* in tbftfr int«nt(f » 
■mall kernel of e^c-Binr, which might; easilj lead lii'tke sU^poSieidlf ■ 
t!iiti & ivU inci'mUtitm tofn^ni^of «M-we«d l»d tftkeU '{Aftce.whila 
itf lb tn ftct OTiljr the fnUmal cMnmeacerrJeDt of tfcft thaliigB to ctj*- 
tsBtee c^careous*B|tSF, ta msy iM I'eoOgnised b^ the shilling luitH.*' • 

The KTiihor sUtes, tfie raicroacopia organisms frbm Asitnlift itnd 
New Holland preeent lesa pecuHaritj 5ian wu ezpMUd, in eoMw- 
^eneeoftho remarkkblri farms dP the larger aninisls vf tbdse »• 
gians. (hily one peooliar gemn,' Miixonotia, mu- fonni, and att 
theiormfl banged to well>1ntown oniters, elassea, and fanri&es. - 
-'The following are the genenl f-efflilts irom all these examimt-i 
Itona : — 

' ** I. Microscopic Ilfb, particularly in the farms which «>nrilUt« 
masses of earth and rock, appears to exist in the same manner WW 
die surfkee cf the whole earth. 

: " 2. The remits already obtained by direct «xamfnati<ms bam 
•^ni, that in all sones of the snrftce td the earth, in all d iM a tas; 
in low Eituations, and the bottom of the ocean, as well aa mr high 
nouHt^ns, at the elevation of about nine thonsand feet, (Kiglherri, 
Mexico,) and even in the smallest particles of hunras, mieroaeo^ 
life has not merely an existence, but is in exnberant abundance. 
' " 3. The Emropean microscopic organisms have been shewn to be 
to rdated to those of other parts of tha earth, that new otden, 
tIaueB, atid families, are nowhere fbnnd ; but the fomu all belong 
to the generally siliceous, never cdcareons shelled TtAjga^xio hifti^ 
MriA, and to the non-sQieeous, bnt generally calcareoas shelled 
7otythal[bia, w^idt are not infiisoria.' 

*■ 4. Bmides these independent mtcroscopio fiirms of lift, -the(« 
Also are fonnd in soil and in calcareons strata all orsr the wrtt, 
Utonishing numbera of small Dndocomposed regnlar parts of luvcr 
organisms, which are either silEceons or calcareous, and both -of 
fegetablo and anhtnl oirigin, wfiMi everywhere present the tAm^ 
menblauee in chdraetei^fl, however dttlferent may be the Honor 
Fanna of the localities. 

" 6. In pikm of orders, dawM, or ikmaies, peculiar to ^flbrett 
parts of the world, there ocear-^pecuHar local genera ; whic^, how- 
ever, are nowhere namerous ; while, on the oontrary, dtere are reff 
nuBierons peculiar spedes frfwdely distribnted genera. 

" 6. Certain geofpvphlcal latitndes have Am «hara«teristie fonht 
vi minnte animal life. Thns -the proportiondly large and slender 
nrrated species of Btinotia— £. tetraodon, peniodon, diadema, terr*- 
lata, So), — hftvA hitherto been found only in Sweden, Finlaiid, and 
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!• Nortb Anaoriia, from M^, Tori:. tv Labrador. Similnr speoiot 
of Lhe brood and amaU nftaj-tootli«d'ipeQi«:of^«fn9ntK^um and 
Bvtmtiai onlf ooenr on tk» noftb cfiasl; of Alia, &t,Seneg&l in Africa, 
aad.iB Gufsniu in South .America. Xbe genm jTcfra^ramma ii 
fbnnd-oBlf in Libfftand ia tba Ladrons Ules, and the samB speciaa 
ooDuni.at both places. 

" 7..'Xher«is (lutribut«doT£r ^ paxtBof tbo vacth a considei^ 
■t))A iHMaber of perfectiy tdwf^ical.ioi'BU, among whicli aco (iVovi- 
oti£ii), Pinnufona w'rtdif, i/m<uUi(iut» arcu*^ and JSunofia ompAi- 
«i^. Thoie comsion forms appear to be the most important' in 
thek rations to (he aeouomy of nature. 

. " 8. The ao-called inorganio oonstituanta of tlie \toAj, and ihells 
•f aoimalcnleB, are chieSy carbon, ^ilica, Ume, and iron, with tracci 
of alunina and manganese ; nagtieua and other >ubst.aaoes are pro. 
bal>l; only present as mecUsnical mixtures. 

. " 9. The quantity of iron in the minutest oi^nisnis is sometiniw 
Mrpiisingly great. It is never united with the liroe, but onl^ with 
the EiUca, appearing to be rather mechanically than chemiually com- 
bined, and sometimes it seems to exist in & lery peculiar, colourless, 
•fid chemioally inexplicable state. This lueduuiical union of iron 
wtd. silica appenr to ba chiefly an organic deposition of the metal in 
oloscd silioeoui cells. 

. " 10. In consequence of the uniform and estensire development 
td minute organic hfe, it must exert a great and important influeoco 
open other conditiuis of the eurface at the earth, and particularly 
npoa the formation of humus in the valleys of rivers. If the larger 
organic bodies have direct relations to the condition <d the atmosphere 
the widely extended and immensely developed minuter forms cannot 
be without a great influence on those relations. 
. " 11. But the evidence of the influence of microscopio life is not 
eonfined to the sur&ce of the earth. The same incomprehensible 
fiwnatioa of rocks from the siliceous or calcareous shells of animal- 
wles which is seen in the chalk formation of Europe, occurs also on 
» gigantio scale both in the north-east and north-west of Africa 
.(Egypt, Oran). It occurs in the north-west of Asia (Bir Haroam, 
Ante-Libanus, Libanus), and, acoordinK' to recent observations, in 
^rhapa still greater development in North Ameri<s (Miuissippi, 
liissonri, Xew Jersey). The Jura limestones of Europe also shew 
generally, and sometimes quite distinctly, an intimate connection with 
organic life ; and the very ancient limestones, and included calce- 
dony, said to occur directly beneath the coal at Lakes Tula and 
Onega in Russia, occasionally shew quite distinctly, that microscopic 
li& had as extensive development in that aociout epoch as at any 
more recent period. Boeky masMB of infusoria are presented by 
the. polishing slates of Lucon and Cancasus ; and extensive earthy 
beds of ailieeous infoaoria occur, not-only in the edible clay, of the 
I, and the very extensive (fifteen to twenty feet thick) nfn- 



[,.*; 1%. f inaUfi tiMnMocyHi l)f« it denooatrated to b4 * Bupt u^ 
fSKIfat 4gwt in tliA£>E)Mt«M(«f.tiw BHrf|c»af tita •wtk'*' — J. W.B»^ 
Jtm/f^'* Joiumal c/ SciniM md Arta, ti^ xliii., Ko. I,— tJ«^i 

«>Mitg of T\^m4»J iMtt on*, of (be i90tt M rtrap ri in My Iml-'Clwb 
tit^..^M» wlii«b hu 9oo«rr«d wUhiq tM mtrnwy «f' nw. XW 
nfligblwuchood o£ L«t»ww< Stotfof VecwHtt, ww th» »in»p^- tbia 
i^MwskM^Ie Mtund flipa«men«>. 'Xka faUowing xra the p^rt ^y i, 
X dMoriJwd by an •9<)-wk»es> oC 4l»e «r£«l; i — Absui (b^ MiwAo 
tis ekstirtrd of the TiUaga i^ ». b^ mniwti hill — ^l nbntM jt im wt- 
N^ nwuntain — ruing peiyetw W 'J x Ij aa iu SQutJu«i fiid«, -fa«tidN>> 
tli«MAh>l«pim)gn4MUrt(n»»(h«fi|nga)tt« the rifii ■tttbWMi- 
Mew. This hUl forau part of tiw property of BenJMnin Wiiitla. 
£>f . i wkd the land arooBd it is dinied into thr«e bnna, wdi of 
which mna id a reetftngular abftpt into ibe hill, nwetii^ together ia 
ft pff^ Kt ite Kftn, liHM Iwhu m*' eeoapied hj twto llW 
M wiaiad tbii^ ia Vannoot ; mm), eo««den«g tbe pnegt Mn C t^oe 
cblto^ i* &e diatiiot, an in * si^erier aUte of eaJilivattok. Willt 
«ie of the teBMitit Bofaerl GisatiAji I had oc«a*ie» to traiwM*teiBd 
luiimnw on Thnralay kit ( and ha? iag e^led on faiv at im faiWk- 
bea«e abost tm o'ckiak of the imj, I was detained till iMfl i* 41*. 
•nauig. About h^'fMt tea o'ekiek, ea we wore in tbe aat oCiree^ 
ij^.aver soow p^iem p aep arataty to their being aigned h^na^ vb 
wen atartad bj a anddeii axfloaoa. Oar finat iiapMBBionwai^'tkfti 
a pieoa of artUlery htA bee« duohaatgad ik th» rear of tfw Atfm» 
buildings; but after wt^ttimg gn th»«Kieadiiig ia^aohahilityof awhi 
an event, we reEnrwd the datooittion to an ea^Aquake, or Boma snb- 
ternuiean convHlekm. For tfe iiesi few minutes «• sat in a stata 
of considerable aknn, wbi^ WM a good deal aogvanted on hearing 
yB m na l aounds $mn the b;^ and ttablea, aa if the cattle war* 
otn^Ung to get, loose. Jus^ as we started from oQr seati, bj a 
sort of inatinotixa-resolve toaseertain the cause <tf this singular oc- 
currence, we AriAtnlj feU th«[ house in motion. At first it was a 
violent jerk, then a moremaot Mwsrds. sot uobfal Uw^Hgiata H^ 
of*.poi)daK>w-i*ibMV'4mm< /(riwlwHjithaJaMioa»eiMBi*i.Mtil 
w» idi ourselvea noiii^ aion^ «t a jnpidly acoelerating\iMR.v\ i^ 
tnt a.cleac Malrl7 Jtigbt* awt 1 osuM see: tJieyh an g tuv o£ rSmtcwfjit. 
ttwdigMiMpa»sHg.thft.awidawt,jMitiB*[Wwp«r«»ia«:tbfi tfainil <tf! 
sinjlfurqji^eMitciwt-tbeivisdotr^'^- aiteft>oUi«yfllual« ..SJuajiMiri 
tinu^ fH:t»o«rth»«-au«u|«;a»d(ksifr: there waea m U tt i i M ft t - 
prodtrnqg anttbdr-yirioDt jfrit»:wihilb thnw a>y. fci id . — i -w t*. 
the appm^eiatd •C'J^raaw. ^ .W«dW» inMBectiat«l|rt4»ilh» doait 
and OB Hrt uM th a w t isy 1»mMf*mlr< M milim i 1lum itamkt^ 



w4ImmmI% ntnlMB im m luaiHty »m*r iMfl^. '"- t«M»«i tan* 

ki oMamMM in Uw district* »n)aDd thn Atpa, I wM-Mt ytapiiujf 
far to MHurkaUA &» mstetM h* Ud }m* lakM ftlM*. Wo-feiitMl: 
wnalvAi sileMt«qwtor'«f a mUe framthvArig^nklapot. Vkat 
fiun-boMa uid oni-bttiUiligi weri ftS MrtiMC \A nm^W'^ptark' 
vhich grav in Um ae^Ixwiuod of the bun, itill occupM the Atai! 
nIhiUApoiitwn'tothtttlaUfiBg. Tfa orfy 6hM^ rt»m i H *i o wm, 
tint s rtrMm wM<& iftwsd » libd* bdaw tb« fatn^MmM hlpA tut 
tMr ^Miffaawd. Tho nMt ■Ingidkr Mwrit tf tkb aMitisMit'lis:' 
ttat ths iutt-oSoea of mr frimi Mr GMtlaff wa m iHgac ota M« 
ora ftno. ' Xb«7 hw* ban pnieet«d «p»B A» hsdt ol s tMdMf'- 
A iff B t a m pM^rutor; tnd it » nippoMd, tbat, sakM h* nwutga t»' 
iMI, IB addifiDB to hit rid &nn, tb« fortwi of knA on shlafc ]ri«' 
itndiiig » wnr lomtid, » gooddeM) of aioe litigstiM ■Mill W tt» 
a «f tUi nM«a Bad laniM 
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8. ChroNw m JtojiMlio iircw Oaft—EMiteB tM-jMHttd toMf« 
•f •tvOTM is thfl nAgMtis iaom om «f iSm^m ifliiifltr. AeM**, ■■•» 
AkMboE^ IB SawBf^ JVda*. wB>i MarA^J.Mtm. xxn. lOe^ OMlr 
ji fliw* mrrf <MK< ■ A«w'* JafaUefc, IMt^Ha&S, p. 190.) 
. 6. AuBttfy 9^ CiryMtiU omI f «I(imMtlt.— Bunaubbfliij faw' 
■hMB tbkt llw tktjmaSa of KofaaS, «Urii «u bMAarndkei hf>' 
tbat-inbMMl^iitiiDdflvtlienBmaof 8rhillnr-Bilwttii»-ffcm BcMk'.' 
OHtacn, Hid witiah is distmgnished fcy ita Metalli^-peMtljr lintre, ia- 
idMtioalwith Uie BmltimDrita of Hmdhod. Aa the isttar was d»-' 
waibad snbBeqiNBtlj to tfce facnar, the BMne of BfUtimwite nautfeer 
gl*e& up. Th0>faUainpgaMtJMaampa»tiTaaBai;riB8]— 
KobcR. Tbtaiiiiti. 
aiUoB, ^ . i . M-Ofi ■ '40189 

Protoxide of Iron, .2-08 . Ifl-OJ . , 

Alumina, . . 0*10 1'50 

■Water, . ; - i3« ' iMO "' 

i' .-. '-. «0rra .i»aa .. -.-i 

■^f^pffmehtfg A m»ttt,nL htti'. y. 18T. ' '^' -< ' ' ' 

' 1«. Omwtmm «/ IftuAw CI>F^rin .y<t(f(M> StfMtS ami ftn^tf mAw^ 
ffl' Ih»Mu, OB *k« iSlEwUant <)»« <ef IM»' thpti'ior-.'—Af the 
M a e tti g rf thd AwioBj vt Safeneea o^ tmriA,'ti tke<3A HwA 1«49, 
H^ Hl» de Bdutmnit ooinnRidiiMM''«"totiev frvn Dr Jaaktm of 
BoatoBi whieb «airt«iita as uMunfafrtba «wnnMdw rf Mtiva Mf per 
wtdaatKeailiier OB iha AoMadflute'St^eviair.' AtH^MKcm^ 
«bbw, Oil tke aantkerM oWMl'«f Uult'lak^ o^per MoeraBf eonin ia 
tiM'BHMttia a(a«ei,.fllliiig-tb*'W»Me8a(«B<Mi>rg&tidklin9.whidi 
*M» ««i|r thM 4(kHi t rtwming bafc «» aid- wd friht oB a aad 

D,<j,i,.,.,i".:,C00i^lc. 



«(ii^|Umento^ -Xln-'iMfpap: ^^unMttmes pun, vod ' •omeHitiin 
nued .with «QfW? .ninr «DeurS"ln«fieulie aitA gtMns, nnfeeddat 
ih-tbe eo^Tv"«Porytbilt»ed''ia>uig«^ globnles, ndhering toUi«. 
mtttAatiS dle>inU(KN «f Mppor mnI sHtst. V«ins of pora ailvsr 
ln*Bn«:nlUMB*f' (nfip«-«mt»ialng- nM more thanfroai niVv ^ 
<^^^ ofiVombiMd Gikw, Mi4 wosldttiosMem to ItATebwn formed 
l(f OTgngatNiu ' U«t^io siWw'iB' ^^lindurtljr disnmuisted in di« 
WnTyf"**'**** <n>c^ in pains, wbicft mkb lonKttmea as luge u peas. 
Among the ctirioss foatmnss at da uaygitiaiiai trap in questieiiT 
mliy bg: nentiwwd the ocoorrenoe of l&rge reins (tf daUlite, tlirea 
ifoat in Ihieknen, in wbii^ the crystals of dtrtolite contain small 
^«ilai> of pure capper. Veins of pnhnite, three or tmr feet thick, 
an id*o met irith in llie trap, and these likowiae contain nntneraus 
^icula and soalea of pvre eopper. An erratic block of co|^«, 
weighing about three thoosand poundH, was (bund, on oonglomerato. 
Mar tb« riTar Outonagon, and was probably derifed from die Ser* 
pMtino of the iTtf BoyaU, which is aitoated abont fortj' miles to the 
Bvrth. — (L'iMtitut, No. 684.) 

II. CSibane.-~-This mineral was Ant dtBtingniBbed bj Breithanpl 
(Ptfg. A*». W, p. 363). It ba» a metallic Autre, and tU eofouT- 
mfesirem whit* to brass yellow ; it« ttreak ia black ; the oImhm^ 
cubic anil pretty distinct ; tho/rocture flat oonchoidal, or nnOren; 
hardnteMa equal to tfant of ftoop^spar ,* britAt; tpeeifie gravity 
n-4-038 to 4-042. Belbro ^e blowpipe it fnaes easily. The cu- 
lane has been lately analysed by Sobeidhaner (Poggmdorft An- 
mmlt, ToL Iziv., p. 880j, and the folloiriag is its o<»nporitien :— 

" Sulphur, . . . . 3478 
Iron, .... 42-31 

OoppOT, .... 33iM 



100-23 
The locality of this mineral (vbieh was originally obtained, hf 
my of London, from the island of Gaba) is now ascertained t» bs 
Baanranae, about soren English' niiles from the Havsnnafa. 

1 2. DiamoBdn in tJu Mattin from Braal ; ami Black Dimmomd, 
^ -wtmtual har^KWt, from £omeo^— 'Loraonosoff has infomed 
the Fi-ench Academy of Bci«nces, tbM disaionds occur in the Axed 
imk in tlie WM)aU«d Ita«oIuiiiile lof Bcaail, on the left bank «f l)» 
Corsege dea B.<»«« «*> the iSerra da. Gcanmagea, foit^thrao F«Kt»> 
gnose miles to the north of the town of Tijuoco of I>iMiHmtiDa> 
Diaaiends hare been obtained there, for some years, by blasting 
the rock, then breaking It to pieces, and washing it- Several, un- 
doubted Bpecioiciiv of diamouit in the (naMix, brought home by Lom- 
UBIMofi', wore eshibited A^ \\tB AcaAw»j. At tlio same tune, fc 
black mineral was shewn, which Biardtod obtained in Borneo, aad 
which is harder than diamond. At tlie request of the Academy, a, 
skilful lapidary endoaToured (o cut it ; but, after twenty-fbnr heua' 



blM«%dariag.whiahhiawkBel<«Hi«uahq«qRr«I; he M not nm* 
«a*d in grindiag & un^ 0Mi«f.t)i»-a«gle»pilBMntad I7 datmhita. 
DumM •xpicBwd the opiuMn tk&bJt iMit be »>n!«^l«b'«fminiit 
denature, bf which is rarantMe of the doU iKuoondlt aEhiUtiif 
no olMTUgft, *bi[rii,-wbea redpc o dtfl. powAwy u»ienpl»]mLiiL«vttng 
ths dlMaood, Tb«a*i howBreri «r» »et Uukt abIi it vouM b«t iifi 
interesting eJifsiHtMiee if iht subrtaoda' in qoMUon ibsold prove -t* 
hem diamond, which haa retained the opaeitf md UMfc.colovr.iof 

18. J'WiiMUfMi o^ IrtM-Glanet by awUinitifttM.-— ^itacharliohii 
theory of th« forinMioit of itonrglanoo in tho fisanroa and aWnB.of 
T(4eaoia mowitain-racki, by theaid.«f ehlorine, is well lupportad^fa^ 
a phoBomenon whioh haa taken -pkee in tkBHlt-«i>inea'of Wielleik»t 
It hifs Bometimea happened thai the «xtemive woocb-woA of tbeei 
v*at uinei haa been destrayed bj fire } ami the iron^voclE anAii» 
plemeotB have at the aanie time mfiened. . Von Hrdina,' ene ef the 
i^Seers of the nunea, abewed me B^eiiaaenB oT nKferous clagr,: «b> 
' tained from the vtoimtjr of Boch conQagrrtiono, in whieh tlia fisBmne 
mm lined and impregnated with imn^^anoe. . A. reoeat fiinnatiMi 
of iron-gUace haa thoa eridenttj taken pUce, io wfaidk chlorine mat 
bave porfiirmed a part — Fnfator ifSffgeeotk, m KaraUn't ArMv^ 
▼«1. xriii., p. 638. 

14. CrtWMOtftfepnnwcito ft«a«tart«tyo^iS(p'i<ne.— -InToLxxxis^ 
p^ 183. of this JoDmal, we netioed die aabetanee termed Qkmm- 
Tite b/M. DoMnojr. Sabeefoentilr, Brcjtbaupt axprvaeedan epi> 
nion, founded on extennl duraetfira, Aat tlua mineeal waa aaphene 
in which the lime was replaced bj the protoside of manganese. In 
Ko. 106 of the Sibliothique UntveraeUe de Geniiv*, we find two 
papers on Greeoovite, the one by M. A^hille JMeue, and the other 
hj Professor Mar^nac ; and botb anthora regard this lubstance aa 
identical with aphene. M. Delesse mentions, that he reeei7ed a 
specimen from M. Dufr£nojr, which enabled bim to male a more 
■atisfaetorj analysis than it had been poaril^e' for M. Oacarrii to 
peHorm at first with the smalL-qvaatitratl&at.time obtained. Ttw 
specific gntTJty, aa determined tjF M. Delesse, ia 3^483, . a namber 
idtarmedikte between that gimrby M. Dult^noy, viv. 8-44, and that 
giran hj Breithanpt,Tii, 3-527. 'After carefblljr MpUMiag the 
raas of quarts whioh traverse the ciTitali of Greenovlte, and are i^to 
iaterpeeed between-thedeavagfr faoeet and afteWempltTingalt other 
pamible preOKitioiiB, H. Delme efotoined^^the fetlowing retuHt from 

... I . . T Oiargw. II. OMnm. 

SUica, .... 0-293 0-1H6 0-804 0-U79 

Oxide ofntanmm, . . 0430 frlTtfr ' 0.420 0-1668 

Protoxide of Manjpilieio, 0-029 'l " ' O'OSSi 

Protoxide of Iron, . . fmte > ftOTSS ' ' Mee} (M)7<S 

Umit, . . . . 0-SW i O-S43} 



0D99 1-005 
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J/MmAmmtMajm»tL DateMiMiwM tka WhMai htmmh*^ 
& 0*taTiOt+Bi 0*1 •(CkO, MnO), whkk oormpowU «» 
wnljr «Mi tfa* GnwDkig^ by Hcmjt B<m ftr apbeaa. fr rf ewor 
JfarigBM ftlw Mnlyved th« GrMBMitc^ sad <Auiiied naarlj tb* ■■« 
PMuki, with tlra-sxceptwn, tiutha famd & larger qtumtit/ oTIibm, 
■dA- s uwHw pi mm tio M of ^ njd* •( m»ng»Maw ; bat, « thc« 
tmm wn iwma^phMUt their tdatife prapBrlitna HSf mi; ia 4tfili»- 
vitifMintw. A«fiMMrMMigBMflMBatbM,ak>agwilklfiI)w- 
•louMuK, be elileiMd »-«easiitnU» namber ef BpeoinMU *f 0(««e- 
ori(« Ht SeiBfr-lforoA aev Aostat aoi dwtihe «mBiiiUiui •# it> 
ei7>Uli has e^tviiiMd bim tint idl tba fcmu omi. be rdferted tb 
thoM of Hphanf . Thii eonTictiaa Jima beoi canfinned bj the di>> 
eorerjr of i crjatal of iphene froni St Qodiud, wkkh aeadefitaUf 
'prasettted olaarage fun ptnllel to the fueea of the ordiaujr prioi 
'«f thetQMenoTita. XJI. DuCrteoj and DMckdseawE are aboat to 
publiB& a daaeription <lf tbe orjitaUograpkie fwait of QroenaTtto. 
-^ 16. AfagtuMioH Apatita, » Ntw Miit§nd deMiibml by HtrmamM, 
—-It Mowri near KuMuak, in tfae SchieehiiBian Meuutains, in a 
rein tnnnii^ chlorite alate, and ii aMesiated witb oiTrtalliaed 
ehlortte (Leucbtanbergite), apatite, ehloroipinel, and magnetie Jroa 
vn. It B alwaje er/italllx«d in ragnlar six-uded priams, whidt ara 
fnm » few linei to. seTcnl inohee ia length, but are of oemparatire^ 
mnall iUametert The oijstab nT« anaaged in Btsllular or Irrsgolar 
groupt. There ii no trace ef deange planei ; but still the ctjUtit 
art AaaUred in a direction perpendicular to tha prioelpBl axia. £i* 
teraally the mineral i« genenJlj weathered, and is dull, eartbj* 
lookioff, and /ellewiah; on the fresh aplinterf fracture, however, it 
is (ui^-wbitt, and tnuisluoent on the edges. The hardness c= that 
of apatite. The speoifio graritj from 2-70 to 2'76. Ita eharaeten 
before the blowpipe are like tkoie of apatite. The following is the 
analjsis : — ■ 

line. 



HiMhario Add, 

AdtnnriaAok^ 
Cbkuin^ 

Oude of Iron, . 
VbieriDe and loif. 



Ab the magnegiati apatit« is Teiy similar in oolouf. stauetuie, AA 
to ibe phosphoHte of Ertremadara, tfae latter was examined for 
magneeia, bat no traee of it conld b« found. — I^ErdM. m»A MarA. 
•Tounk mil 101 ; and Leomhard md Bnnu't JahrhttA, l&H 
HM «, p. 7fHI.) 

Ith -JkUmity ii/i MdlUite.Md fftrnttldnm^'Siu tmifmrn-^ 
Damour har* pcored that these tm art itw iaea beloiy to ou aad 

,Coocjlc 



«f tlw nie^hboarfaood of Rome, ud chiefly in the ^iikcriet of Ca/fO 
dt Bore^ sonwtimes in th« rorm tf imbedded graina,: and sbmetiDiw 
M wjutals lining drusj atTitiM *ai fiseura. It is wHciatcd wMi 
•u^iMt.nefbeliiM, Breialakite, cakaroous hjmu-, aod a «a^ar7 lair- 
Deral, whioh has not as jet been properly examined. Ita-«»I»ur ia 
Jioney-yeUoir and dark brown ; it ta ttmitratuparmt ; ita /ra» 
4i*r0 ifl oanehoidal, with a Titreoiu ahiuing luttre,- thaprytttUt an 
reetangnlar four-sided prisma, and ara never mora than « line la 
diameter. It teriUoKei plau feebly; sod ita qMo/Cc graoUf a 
9*%. Tke foUowing ia ita dkmucoJ oomporitttMi ,*•'- 

Bonaj-Tallow Crritals, Br»wii47rnUU 

"^ 8M7 sa-si 



Oiide of Iron, 

Alanniaa, 

Oxide ef Uaii|aBeae, 



S8-47 Sa-00 

O-Ht CTl 

1-M 1-n 

1-99 2U 

10-17 1(MM 

e-ia e-«i 



»8-18 



The HnaAoidtiUu oooun in the Uocka ef Honte Somma, md hu 
tiie aame eryatallc^raphio form aa the matliUte. It is associated 
with black augite erystahr, ia of a light-yeUow eofour, and in ita 
other character! is similar to mellilite. Its tpeeijie gravity is 2'90 ; 
■nd ita ct7stals, wliich are generally coated with a thin earthy cover- 
ing of lime, and are larger than those of the mellilite, affotd traces 
of ^eavage in the direction of the terminal plains. The folloifiog 
ta tfie result of U. Dumonr'i analyaia : — 

Silica, 4069 

lime, 91-81 

KagMste. •■¥< 

Potash, 0-M 

boda, 4-4S 

Osideoflron, .... 10-88 

Almnina, .... 4-i9 

It ia proposed by M. Dumour to unite these two substances ondar 
the name of Humboldtilite. — {Ann. d» Chim. tt de Fhi/t. ; and 
£*nAanl Miu! £ronn'< JoArbMdk, IS44, Heft fi, p. 592.) 
: '17 . N*n A»aly$i» nf J'enwtkiU^—'Sbit fflinsral, whioli was flnt 
deeoiibed- by Professor Q. Roea, and which we formerly ndtloed ib 
v<A. Exix., p. 418 of (hia Jaursal, baa new been fully analysed i& 
the laberfttory of Professor Henry Rose, by Dr Jacobtoa, aad by Vb 
^roafa «f Mancheitw. TU.r«lIo«ii««itoMiDpoutiui>M deter- 
miaedi^tlwlMUffgOBUaBM*:^*- •. 



Iltaiiieatid, !»O0 33-43 

Lime, ....... as-T* 10-16 

Protoxide of noo, with di^t tnow of 

protozida of MangaMa, .... 1*70 IHO 

Uagnetia, 0-U 0-M 

V30M 
— Foggendorft Annattm, tdI. Ml, p. 198. 

18. Polykreof a*4 Xidakont, two /Taw JfiMroI S^mmm. — In a 
Memoir on the Norit« of HlVtertie,* eontabied in the aeeond pftrt vf 
KeilliauVGiMa iVonvsnetti Sobeerer ^«w^ibea, under the above imnea, 
two new substances, deterted I7 bhn fai the grsnita Tetna *faieh tn- 
terae the norit«. Both are geQerallj associated with orthite, and an 
often accompanied bj Tttria-spar or phosj^te of Tittn ; uid thej 
are not unrreq^uentlj to be observed mixed witli the rormer. Tbia 
is probablj the cause of small quantities of titanic acid and zirconia 
being Bomctiniea detected in the orthite of Hitteroa ; {or they nD- 
doabtedlj do not belong to that mineral, but maj-kftTe been derired 
partly from the polykrase, and partly (the zirconia) from the mala- 
kone. The poii/krase (derived from ««Xu and uftMi) is nearly re- 
lated to the polymignite, but still differs from it in many respecta. 
Its crystals are sometimes 1 er I^ inches in length, aai betwig to 
the rhombic system. The relations of the ans easnot, hovArer, be 
deduced from those of the polymignit*. There is a» mdieaUon of 
cleavage, and tim/raetitre is eonefaoidal. The hardiuiM oamraC be de- 
termined with exactness, as the crystals are Tery easily frangible ; bat 
itappears tobelestthanthat ofthepotymigmCe. Thtipeeifiigrat^ 
= 6-105. The eo!»ur is pure black, but ^in splinters are trandn- 
cent, and have a yellowish-brown colour. The Mnak is greyish- 
brown. The luitre is less consfderable than that of polytniprite. 
A qualitative analysis of polykrase afforded ihe following oooMi- 
tuents : — ^TEtanic acid, Tant^le aoid, Zlroonia, Tttria, Oxide oT 
Iron. Oxide oriTraniuni, TrofoxMoof Gerimn, togeCherifith aauudl 
quantity of Alnmina, and traces <^ Lime, Magnesia, sad periii^ aa 
Alkali. The constitirents of polymignite are, aocording to BMzeiiaSi 
Titanic acid (4e-»e), Zirconia (14-14), Oxide of Iron (IS-aOX 
Lime (4-20), Protoxide of ManganeM (S'TO), Protoxid« of OartoB 
(5-0}, YUria (11-50.) We have, therefore, tile following diflai^ 
ences in the composition of the twa minerals : — 1, The preeenee of 
Tantalic acid and Oxide of UpMiiam In potykrase; «ad, 2, the ab- 
sence of Protoxide (^ Manganese, and the almoet total abaenee of 
Lime in that mineral. The malaione (from ftalXjowt) is ito ea^ai 
from its possessing an inferior degree of hardness to the zircon, & 
mineral with which it has very considerable analogy. Its eryitaUo- 

* Tbe Island of Hittei^ is abo « locality of Oadolinite, and is sita- 
ated on the sooth coaat of Korway, about twwtjr-tbiM Bii|)iib oil** 
to the north-waet of Cape Tiindamta. 
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graphic form a nmilnr to. tlutt of the lireOQi-bnt not identical. It 
presents no distioot oleKnge, snd the fracture is sm&ll conchoidkl. 
The hardneti ie that of fftbpwVsnd if in, ofi«aitraa, ttaiij nntehed 
by lircon. The ip^Jic gravity = 3'WS,'*hil4- tJmt of zirooa 
^ 4'4 to 4'6, Colour, blu ish- white ; but that of tb« Burface o( 
the crystals is gs&cralljr rendered brownish, reddish, yellowish, or 
blKkishi^y a thin coating ef foreign BOhe t a nw .-. i.Tk%imtr» of di» 
crjetaUine faods ii Yitnous, but feebkr thav ig wo^a ; .and that of 
As fraetorad auAce is retiiwiu. ' la aoutl £rv?wa|a it U tanslu- 
eoBt, -with a, yeUowiah-wUte eoiAau Tba ftrtak is ffc^ourlms, Th^ 
f<d.Wmg is the remit of a ^MtiMiK VuijmM : — 

BiUea, . . . ,. . . Wsi 

ZircMiia, . . . . . . . ' 99*40 

Oxide of Iron, , . . , 0-41 

-■ Tttria, . . . ■ . . «B* 

line, . . . .V , «d8 

Umpad^ . . i : ;: . 041 

Wmlnt, . .... . 9-03 



It may bo aamined th^ only the siiics, a|cooi)w> and p«rha{i 
ths wateTt Ara essential conitituents of malakons. The aubatancs 
m^t tlwa be regarded oa a zireon containing water, which, on being 
hisated, beocHues eoavertad into orjinarj zircour after losing its water, 
and afUv exhibiting, to a oertain extent, the pjrognomic property 
piVMBted iaagfeater d^ree by gadtdinite and palyl&raee. Scheeter 
GOOBiden it as pn^ble, however, that the nieonia exists in malakma 
in adifieroRtieemeTioconditionCranitlwsiicooia in zircon; and that, 
aftaebdi^ exposed to beat, it paiMB, with aroIotioB of light, into the 
samt Modifieadm in whidi it is contained in xiroon. Perhaps the 
di&MBt isomerio eondition of th& ziceoaia . is the only essential dif* 
Isreaea hstweea ciroos and maUkoaa i and this is rendered the mors 
prriwble, as, acc<ffdiiig to Soheem, no tme hydrate is known which 
ocmtainS' ao small a quantity of water, as the malakone, and as there 
an nreral.otber minen^ in whicdt a variaWe qaantily of water dis> 
affea w on the iqt^ieation of h«at. Tins is the ease, for iast&noe, 
with sonv g^olinites, orthites, and daolitaB. 

10. Sitmomdini, a Nma JfiiMval Sj>«^».—B, de Jiom haa found 
a jniaeral at Saint Maroel, nhieh has bew described and analysed 
hf IMssss, and has laoeived its name in hoDonr of the mineralogist 
fiisniORda. It aceors in dilorit« shOe, and is associated with gar- 
netSr titai^ iron, and iron pyrites — ■deUntr, dark green; rtrtakf 
light greenish-grey; avratdtat giaHi apetifio gramty = 3*666; 
nystaUogn^Iiio form not yet determined ; diatinct cleavage in one 
dirsetion; a considerable butrtt fraetMr* oaSfeB. Its cAmhmJ 
omnpoftKon is the following :— . 

TOL. XXXIX. NO. LXXVII. — JTJLT 1846. H. , 
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Aliipiiuitt > 1 
Protoiido of Iron, 
Oxide of Titanium, 
Water, . . . 



96-7 
6 1 and Smetiat' Btrieht, xsir, 



-*vlnn. d«Oh. 9td* J%f , ix. S 
p. 284. 

aO. SpndotN, a Amo Jfi«ai>«/.— V<» KobeU liu sxuDined and 
diaeribad a new minwsl from Capo di Boto, whida h« hm nawntl 
Spadaitahi honour of HMuign, de Medici Spada, frois whom h» ob- 
tamed it. This substanoe fentia Bmall oompaot masEes, wliiob are 
kteimixed with Wo11astoDit«. l(a fratture i» fnperfectl/ cmu- 
ehoidal and Bpliiit«r7 ; the eoiow reddish flr fbsh-rod ; etrcait 
white ; it is iratupareiU ,- the luttre ia glistening or glimmering, 
and resinous ; hardnMt t= 2*6. . It is soluble in munatio aaid, wtib 
a residuum o£ g«lktinons Eilka) and it is ooupeaed of silica, mag- 
nesia, protoxide cJ iron, alumina, and irater. The formula U 
M Aq* + 4 M S'. The followiug ia an interasting oompiuison, gi?en 
bj Von Kobell, of the combinations of silicate of magnesia and hjd^ 
ttte of magneaia: — 

2M3* + Ae. 

3MS' +2Aq. 
MS' +»Aq. 

4 MS + Aq. 
Ma'S^+4Aq(?) 
MS» +JAq.' 
MS 4-2 MAq. 

2M8» + MAq(?> 

2MS» + MAq*. 

3MS> + MAq. 

3 MS* + MAq*. 

4MS» + MAq*. 

4Ma» + MAq». 
—From Bereeliug' Jahrts-Berii^t, 94th Jahrgan^, p. 281. 

21. Sulpho-Artminrtt of Lead, a New SEntral SpedM.— On 
the 14th April 1845, M. DufV^no^ read to the Academy of Beienoef 
of Paris a notice by H. A. Damour, on the cryBtalHzed avlphs. 
arsenioret of lead from Saint-Grothard, a nev mineral species, whtdl 
teems to have been hilheito confounded *ith grey copper. It if 
found in grannlar dolomite, and is principally competed of ^pfaor^ 
arsenic, and lead, bat also containt slight traces of eopper and sihrer. 
The following la its chemical constitution ; — 



I^crosminc, 

ncrophylla, 

AphndlH*, 

Villarute, . 

Dermatine, 

Meerschauro, 

Nematile, . 

Serpentine, 

Hyor^bita, 

Antiforite, 

Chrvfiotile,* 

Schillerspar, 

Bpadaite, 



* Or BclilUeT-aebestus from Reiclicnstein, a substance wbIc^, as it 
does not belobjt to what ia generally understood under tbe name of at- 
bestus, has been termed cbfysotile, from xty*t fold, and tiXm win. 
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Sulphur, 22-\% 

Anenic 20-33 

Lead, 57-QD 

994) 
Tbis nibatance ia uialogot», in the proportioiia of its eompoimit 
psrtir, to the Pedertre, from Wol&berg m the Harz, «na1f ted bj 
Hetirj Rose ; but the latter (a ■ BoIph»-aMtiw>i%l«ifet oflead, (Z'i«- 
itftue, No. 590.) 

Si. Be/teerer on the Sttnstone, and on tAe JfieroMOptB -Skimi- 
tuM9n of various other Jlfin«rat». — ^The nmtone, or ftvuttbriae* 
flabpnr, wm fwmerly found exelusivetjr in the ficinity of Arohangd, 
«ftd toon partientatly on the blMid of Cediontei. It wu ftfterwndt 
met nith in Ceylon, aod has been lately brought by Fiedler from tbi 
M^boortioed (^ L>ke Baikal. Aboot ft year mga Mr Weibje made 
Aft ititeiwttng- dieeDT^iy, tbtt rtf rnitDriiie-Mspw,- of gnat besoty, 
eosnt near the toim of TTedestrnAd, on the C^ristisDia-fjOTd.* TUi 
oMHed Sobeerer to nndertake a more tnintitt exanimition wf the anl^ 
Btande. It has hitherto been sup>posed tbst the pecnliar ^itteri^ 
r«4}eetion of tight, which it ezhibita when turtted in partimhtr dfreo- 
rioM, prooBods «Hher from extremely fide fismres in tt§ iateiiof, or 
from small imbedded plates of mica. A raicroseepieal and ohenneal 
inTostigation has proved to Beheerer that this is not the case, and 
that the play of light in tha avantnrine-felspar praeeeda from small 
lamellar crjatab c^ iron'-gtance, which are dissenrtnated through iti 
raass. Our space does not permit ns to give the interesting details 
communicated by Scheerer regarding the microscopic atmcture of the 
suDstone and other mtnenls, bnt we extract the following general 
results of his investigations. 1. Certain felspars eoatatn microscopic 
erystab of irong^lanre, and probably sometimes of titanic iron, which 
are imbedded iu e, regnlar manner f n their mass. The relative propor- 
tion by weight of the interposed mineral is small, and scareelj ex- 
ceeds from one^half to one per cent. This small quantity, however, is 
sufficient to produce the beautiful play of light and of ooloura ia the 
Bddttone. 2. Hjperstbcne, bronzite, dkll^, and antho^diyllite, from 
ii»rioii9 loosHtiea, eontain numeriHia laroellss of an interposed dark 
coitaKd body, whidi, donbtless, givO rise to the peculiar metallic 
lAfltra of tlMW tuDeralii ; a lustn more espeoially visible on the most 
distinct deavage-feees. The rdUive proportion by weight of the in- 
tesposftd body may araoant, in nanj cases, to several per cent. 3. The 
colour of tite coloured felspars frequently proceeds from disseminated 
pulverulent bodies, whose relative proportMn by weight seems, for the 
most part, to be incMisiderablo. — It further results, tbat the chemical 
analysis of the minerals included nndor 2, cannot afford perfectly 

* Small portiana of sunstone were also found some years ago hj 
Scheerer, in the island of Hitteroe, oa stated In tLe second psrt of the 
Gaea Norvegica, p. 323. ' The felepar of the aunstone &om this localitf , 
as well as of that from Tvedestrsnd, ia an oligoclase, but this is not 
always the case with the sunstone from other phtces. 
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oorreot eoneluROTiB u to dieir trne composition. Bofbra uulfsing 
RDc^ nbBtuiees, m mioHacopicftl oumiiution shouU never be omit- 
ted. The luicroecope, hffwereTi tAVf also deoeive us, for it ciui bjr 
no means be u&erted, tbht all the interposed bodies which are im- 
bedded in a truisparent mineral' aiw invariablj' dsricer in colour than 
the mass of the Wter. With respect to opaque minerals, the micro- 
Beop«isofooQtMniele».' Mutj-wriatfons, [^greater or lew amount, 
which oeenr in exict ada^see of' one and the same mineral, are on- 
doubtedty oausei bj tbe^fMsepce of interposed bodies. This much, 
hovever, «ppean to W M^>ved, ttiltt'lt is chiefly those Biinerals only, 
whuh are xeMukable (or dietincti cleavage planes, that are liaUe to 
this intermixture with foreign TaAVuera.—(Pogg«ndiyrft Annaia, 
Tol. Ixiv. pp. 163-169.) 

23. Tenorite, a New Mineral Spedet. — ^Thia name has been given 
bf Semmola to a oewly distinguished substance, in farononr of ToDore, 
the president of the Neapolitan ^oademty of Soiencee. It is pure 
eiystalliied oxido of copper, and oceurs not unfrequently in the 
■mailer crater-openings of Vesuvius, more particularly in that of the 
year 1760. It is. Found in long hexagonal, triangular, or irregular 
scales, which have a metallic luttre, aai a eoiaur varying from steel 
grey to black ; and which are from one-twentieth to one-third of an 
inch in diameter. The ttrtak is black. It is soluble vtjth effer- 
vescence in acida, and conducts itself before the blowpipe like pure 
oxide of copper, — [Berteliiu' JaAres-Bericht, 2ith year, p. 282 ; 
and Op«r« JEfinon' Hi CHovanni Semmola, p. 46.) 

24. T/mmiUte, a Nete l^nefal ^«cies.— -Kfayer describes under 
tbifl name, a carbonate of iron found in 1843, at the Bleis-Bieh, 
near the Scheteraitr Steeg, in tihe Siebengebirge, and whioh, il- 
thot^h undoubteffiy bdongtng te the genus Sphsrosiderite, doea 
not resemble any of the known species. When first obtained frtna 
the day invtiieh it forms a Btra;tum, this iron ore is of bluish 
oeionr, moist, and so soft that ihe largest pieoea cmmble in the 
hand. AfW it has been exposed for two days to the open ait-, 
th6«>laur ehanges to a pale honey yellow, and the mineral be* 
comes perfect dty and compact. The Thomiiite, so named in honomr 
of VnfesBOr 'niomK of Wiesbaden, presents the following oryctognofr' 
tJaai characters : the ort/staU are rectangular octahedrons, vUch are 
composed of individtl^ eryetaU and gralm i/raetun, large granular ; 
luttn on the fresh surfaces pearly ; tpeeijtis yravify = 3-10 ; itreak 
white. The anolyns aflbrded 

Frotoxidn of Iron, 1 . . 63-73 

Silica, ...... 6-04 

Alnniin% , . ' . . . 1*35 

Lime 1-53 

M^nesia, . . . . . 0-43 

Protoxide of manganese, ■ . 0-BS 

Oarbonic acid, .... 33-39 
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The Thonuite approaohei pretty nmAj the Junkwite. ftnd th«. 
crrstallognphic form is the uun« ; but the great distinetiui betwaen - 
the two mioer^ coosigts in the jevj peevUiftr eiTataUine^nuKiler 
cosstitution of the Tlion»ite ; b«si«leB the dijfereooe ja speoiSo gn- 
Tity, fracture, colour, in. — (XM>fiA«>ial'«V«Ar&W9i, 1846, Heft 3, 
p. 200.) 

25. .^ma^M(o/!Z'«;AMuJtaMCA.-».WefiHSlierl;j)nhli«bed>uiaocoQnt 
of thUreiD»rkBl>leminerslinT«l.axiKi,p>.4il8,ofthnJounul- Xhe 
Techewkiiiite was fint made kao«m ,\>j Gwtat^ Boss;. and HMIC7 
Rose hu lately piibtibhed, in PoggeA4orff'S'AiiBals{vol.lidi.,pi.'69S) 
the following moN cooipUle aualyetB^ whiphiii thtiiaMB of net Ie« 
than fiix distiDot aaaLyflee :— 

Silica, . .,.,.. . ,'.31-0i 
Lime, . . . ' . , ' trBO 

Magneda, ..... 'O-fiS ' 
FrotaudeofnwBgaaeM, . . '.O-SS ■> ■ ■ ■ 

Potaah, ....... J o.,2 



Soda. 

Oxide of cerium 
Oxide of lautaDiuR 
Oxide of didytniuB 
Fiatoxida of itaD, 
Titanic acid] 



: :.} .^ 



The exeeEs in the aoalyaia arisen from, tjui oxide of catium aziit- 
ii)g in tbe.minend in the fomv of prot^idde. Complicated as the 
conipeaitioQ of Xsohewkiaite is Mcording to the above anal jsia, there 
still appear to be minute portiona. of oUier coastitdBiita; for Profes- 
Eor Henry Aose detected a slight trace of yttEia* and wh&t seemed 
to him slight tracei of glueina and alumina, 

20. Vanadium- BroiuaU. — SchafhautlhasdcsurAedand anslfsed 
a bronzite containing TanadiumrfroDii the staatitic iBfske of Bracco, on 
the Genoese coast It is large-fqliated, with <ina dietinct and two 
indistinct cleavages ; has a pearly lustrt^ JH t^qMncMit in thin frag- 
nienta, is of a greenith-grey colour, acaiwoly fohard aa .fluor-Epar, 
and easily frangible. Spwific g^^Tlty. =^J266. Its composition 
is nearly the same as that of the broa^tte of Saizbuig, except that 
a portion of the oxide of iron.of the latter is replaced by oxide of 
Vanadium and soda. — {VInatiiut,Mo. 689.) 

27. Variety of Santhokone reaetnbUng 6rMnooia't«.— Breithaupt 
formerly desciibed in Eidniann's Journal (vol. sx., p. 67) a mineral 
which had btien found, in the year 1797, in the celebrated mine of 
Himmelsfiirst, at Krbi»lorf, near Fraiberg, and which he named 
xanthokonc, on account of its yellow streak. During a visit to the 
same mine in October 1 844, Breithaupt found orystals of this mine- 
ral imbedded in calcareous spar, and presenting a great resemblance 
to Greenockite. The cryilalt are rery thin hexagonal tables ; the 

X'.oo'jic 
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Itutra ■damantine ; oohw oata^ fallow ; ttnak batweoi onng^ 
yellov ftnd yellowiBh^bnwn I traiuparaU to (nuuluemf,' OMJljr 
fnuigible, And aomewhiM brittle ; kardnms ec 2^ to 3^ ; Bpeei&i 
graTity, fi-168 to 5'191. The following ue the compiwwt 
parti (as detortnined bj the atutlfHS of Pro^ssor Flattser) of dia 
brown xanthokone foiinerly found, and the yellow zsJithokone now 
ducomra :— 

Brown XvttbokMW. Y«Uo«r ^nHwtwu. 
BU«er, . . 61-181 . . 6S-660 
Suljduir, . . 21-358 . . 21.793 
Arsenic, . . 13-491 . . 14-382 
Iron, . 0-970 . , OH 

100- 100- 

It thua appeara that, notwithstanding the great similarity of the 
yellow xanthokone to Groenockite in external appearance, ijho com- 
position of the two minerals is widely differant. — {Poggendorf i 
Annah, vol. lii?., p, 272 and 278.) 

28. Oeeuri-mce of the SiJicates of Yttria and the Protoxide •/ 
Cerium in tha Saxon Brzgebirge. — While occupied with an inves- 
tigation of the felspars of the Eragehirge, Carl Kentcn analysed 
tlie substance ternicd oligoclase by Breithoupt, froni Boden, near 
Maricnberg, chiefly on account of its great reeenblance to the 
natron-spadamone IVom the granite neu: Stockholm. In soma 
fragments of this kind of felspar there were small blackish-brown 
disseminated portions, in which preliminary experiments indicated 
the presence of a considerable quantity of the protoxide of oerium. 
Subsequently, Kersten obtained a larger quantity of the dlseeni- 
nated mineral ; and, upon a more minute examination, h« asoertaio- 
ed that the blackish-brown portions are cempoeed of two distinot 
substance?, of which the one approaches most nearly the Allaait* of 
the Jotan-Fjeld, and the second the orthito of Ytterby. As, botr> 
erer, the AUanite and orthite appear, from the investigatiena of 
Scheerer, to be nearly allied, perhaps the two minerals from tlie 
Srzgebirge may prove to be varieties of one species ; bat this can 
only be deteimined by quantitative analyses. — {Leonhmrd omI 
Bronn'i Jahrbuch, 1845, Heft 2, p. 202, from Poggmdorft Ant- 
nalen, vol. Ixiti., p. 135.) 

29. FttrO'Tltanitt, a New Mnerat Sp«iei dtttribed ijf 
Scheerer of Chrittiania. — In a quany about seven I^glish m3«t to 
thenorth-east of Ar«idal, in^N^orwsy, atthesouthMnextremity of the 
island of Ba (Buije), a considerable quantity of felspar oocars in the 
gneiss, partly in the form of veins, and partly in irr^ular masGn. 
Close to the junction with the gneiss, Scheerer found in tlie ftlspar 
the half of a round imbedded fragment, of the EJze of a &st, of a mi- 
neral having the following characters : — One distinct cleavage, and 
feeble traces of two oth«s; fracture tmail eonchoidal, passing into un- 
even ; oojour brownish-black ; tht itreahUgbt greyieh-browB ; tram- 



Seimtijh InteiUgtnee—'Ciemutry and Me Arti. 199 

Imma^ witlt a brairairii-red aalonr ; hutre Titreona on tbe most diitinet 
desTttge faces, uid inolinbg to resinous on the frootiired Burfaes i 
Aorc^M** between qnartz and felipu ; gpeeific gravity = %-Q&. The 
dwaical eTamination yielded the rollowing coastituant parte ; — Silica, 
Titanicacid,Lime, Tttria (from eight to ten per cent.), Uzide of iion, 
MuiganeGe, Alumina, and Magnesia. Subsequently to Scbeerer'a 
inTestigotion of the yttro-tit&aite, he ascertained tliat, singularlj 
enough. Axel Erdmann, seoret^ry of minet at Stockholm, had pre- 
tIodbIj obtained tho other half of the imbedded mass from the same 
qoarry, and that a qualitatire analysis bad aCEbrded htm identical 
results. — (Foggendorjf't Annalen, vol, IxilL p. 469, and Ltonhard't 
Jahrbuch, 1845, Heft 2, p. 203.)" 

CHEMISTRY ASD THK AHTa. 

30. JZHtAmium, a Nevi Metal. — Prvfewor Claus of Sasan, states, 
that ftfter two years' nnint«mipted labour, be bu at last suoceeded 
IB obtaining a netr metal U a pure state from the platinum re- 
■tdunm ; and Uial he proposea to giro it the name of Ruthenium, ba- 
OWM it is oontained in small quantity in a white body mentioned by 
Oaatuit which oonsiitts chiefly of siUca, titanic acid, oxide of iron, 
and urconia, and wbioh the latter chemist con.sideied as a peculiar 
metallic oxide, and termed Oside of Kuthenium. Hitherto Pi'afcs- 
sor Glaus has only obtained the metal in the form of a blackish-grey 
powder, which is considerably lighter than iridium. It belongs to tbo 
interesting group of tlie platinum metals, and its chlorides and double 
chlorides are rery similar to those of iridium. The resemblance of 
the chloride of potassium and iridium to the corresponding salt of the 
new metal is so great, that Berzelius, to whom a specimen was sent, 
at first declared it to be a salt of iridium ; a week afterwards, how- 
erer. Professor Glaus received a tetter from him, in which he ra- 
traeted that opinion, and stated, that he regarded it as a salt of an 
lOiknown metal. Aceording to the discoTerer, Ruthenium ponseiscj 
aaeh diatiact and peculiar characters, that no doubt can be enter- 
tained of ita being a new metal. Professor Osanu says, that he had 
preriftualy detected a metal {Poggendot^t jinnalt, * oL xir., 1828, 
p. 349) belonging to the platinum group, which he thinks posaeasea the 
Mme properties u tbe Ruthenium of OIaus, and which he had pro- 
posed to term Foline, from n>Mti 01*07- — (Poggmdorfs Annals, 
ToLlxJT., 192 and 208.)* 

31. Oocvrrenca o/ Chloride and Bromide of Silver in Andeat 

* "Witbin the lait six years, no less than seren new metals have been 
aQDOuucedi viz., Lantanit™ and Didyvdun fwhlch were found ossO' 
ciaied with cerium), and ErbiMm and Tcrbi\cm (whoso oxides ocour com- 
bined with Yttria], discovered by Mosauder ; Niobium and PtJMimn. 

iboth m the Tantaliia or Colnmbite of Bavaria), by ProfsMor Hemjr 
toae; and now the Rvtiaman, by Profestoi Claus,— £d1T. 

.Google 
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C^'tM.— -Frofeuor Hauimbim hu pablishod in Kanten'i Arohir 
(toI. xriii. p. 505), a curious Bccount of the chemical exammatioo of 
ftneieiit coins, hy Mr Briiel of H&aoTcr. The most remarkable re- 
mit of the inreitigation Is the discovoiy of cUoride ami bromide of 
flilTer in most of the coins analysed, llie largest ^uantit; of these 
subatAnces wu Aetirith in Qn^ coins, and in Saxon coins of the 
thirteenth cantnrjr, btft'tiieT were lUsa fonnd in Roman coins. Briiel 
flxpvMSM no *jaaam U to flbci tu'^in'oF the chloride and bromide of 
■ilre^ but. Mmi dudihed W Ad probable bdief, that tiio chlorine 
•nd bromiaQ.wflM Hit-*rigio«U/WDtMned in tlie coins, but tbzt 
thaj vere darivEd fnu mCtnui. Id order, favwoTer, to elucidate 
Uie Eul^ect, it v«uJ4 b* immiim-to anal^ ancient eoiift whidi 
had not beea buried in the earth.' 

32. The economical extradie»tfaHifkat«pf SodafitM Bm-Wattr. 
—On the 7tli October 1811, ILBalaitl nad ■ paper tothe Frendi Aea- 
demj of Sciencos on Uie mtaiii nf futnurtinj; frenaM-walertheidphats 
of toda, in luffident ((auiti^ jT^r aU tba pupoaei of conineMe, withoiil 
iMving Tecoone to the fnssftt eiymhe ytOB o t i . Uitfaetto it haa baas 
found impraoticaUa to obtain Um rnlphat* of nda &«■> a ea w r at e i ia 
abnnduice ; but U. Qalard calcolatoa tbsontk*^, that fim an af^o- 
nting sorfwe of 20,Q hectaiea (about SOO EngUdi ana), >,500,000 
kilogianunei might be pnodnced in «w jear, aUtongfa {oaatleall;- Ibe 
amount would not b« jcoie than 600,000 lilegramntea. We eitnet 
&om the paper.of K. Bahud, a ^tMaage ihawing ihe canaai wUeh 
hATC hitbeito preTepted nieh mnlta, and his raeau of retaadr ;_" Wben 
twp Mlta differ in their xcid and thaw baie, a donUe deeonpotltion la 
ponible^ and tha pnaawoe of one eaU may &todt the acdubilit/ of the 
other. .When two aalla hate, oa the aeatrai7, the same acdd or the tame 
baaa, aad tha do«Uo deeotnpoailian la a* longer poasible, the lama pheno- 
mnondoaaaottBkB'pUae. Theaelnbllit^itfoneof thenltsiidimlniihed 
iy the pnaaica o£ the other, azeapt in the caK of the formation of a 
dmibla aalt. Thiit, (be It^drocUoraf (j of magneila impedei the aolubilitj 
of Ma-aaH, bMane It ii kn hTdroehlorate, and that of the lulphate of 
magneria, bennse it !■ a aah of m^^esio. It faTonrs, on the oontniy, 
the aolnbiSty of ■ulphale 6f mda, because, probahj;', in this case, tha. 
double decompoiition tale* place. ' The aolnbilit^ of the nlphate of loda 
ii, on the coutrary, diminished bj the presence of lea-ult, beoanae it la 
a salt of loda. The practical couduaion ia siniple. Sinea tha hjdlth 
ehlorate of magnesia impedei the lolidiilitj of the inlphate af "■■g"— '^ 
and of the Ma-salt, betvreen whieh the deeompoamoB U to be efBtolsd ) 
and, on the contrary, favours tha ■olubilitj' of the inlphate of aoda wUiA 
ii to be precipitated, it mnst be reiwmdi Sinoe, on the other hand, 
saa-nlt impedei the lolabilitj of lulpbato of wda, and &voun the pre- 
cipitation of the product to be isolated, it must be added. To extract 
fiom the mothei-water the lulfdiiite of migaeiia, to eliminate (he dtlerida 
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of mmnMimn, «nd to adi Mk-talt in exoen — sncli is tbe procen to Im 
cknied on." M. Bilud sddi, that tha inlph&te o^ foda tliiu obtuned U 
hTdnted, bnt pore ; it dooa not contujo inlpbate pf magneiia, and ia &e« 
ftom the ezceu of aoid and tbe prp^ojtian of iron vMiih an &eqaantlj 
found in the sulphate of M|dnof conu^ei^,— (£>'JM(itHt, No. £03.) 

33. lAqw)fact'u>»t)JNitroiu0mdfi.y^a.TUA<iaiMt^tf8^meUilX»f, 
1^. ISl*— ^conuaiiniea1J«a wai n^fpHB M. VaMantr jiin.,of Vieana. 
'WlieD, MTOral /ean aga, M- Thijontr viMMdad in li| wa< ^ ii>g and loli- 
diffing caibonw anid gaa bf manna of a pMiniM MtLtuted at 70 st- 
noqihatM, it wat gmarallj infMed tfaattitM waa no gaa of an/ kind, 
whidi, b; taeuia of intesM oold aai^pmratfnl balB]p!«Mi«n, night not be 
bnnigU to a liquid state. M.Xattenf'unriBAinb the Academy, that ho 
had BDooMded in liqnefjtng a ga* weU kutfire to chemiata, and, indeed, to 
the.pnUie gsnenllf, fiov ita eihlkratin; propertiei, vhieh have given 
to it the Baao of lat^faing-gai, B« haa done thia by compreMing it 
with a nnaU ina pnup, in a [to* rf wreogbt lion, at a prescnre of 50 
atnoa^area. ThA liquid thai obtained wae yttj sireet and fluid, and 
oeei^fld aboat the rf^th part of the vdnme of tbe gas whicli furnisiied 
it; md he wat able to keep it in tite liquid itate several boun ex- 
posed to tlie extnmal uii. It tlie Ain was touched with this liquid it 
OMMsd inteiae pain< as from S bam. S. Natterer obtained about half 
a \Aai of flie liquid, and wm tbevofon able, with ruidi a quantity, to 
nika seroal expetiaNtitf. — {Alkanawn, No, 893,'p. 1099.) 

34, PrefemoT Faraday on ike Uqaefae&on and Solidification of 
Bodiet gewraUy editinp nt (E^wsr.— Abyal Soetetif, London, Jan- 
uary 16. 1845— The luethod employed by the author for examin- 
ing the cApability of gases to-nasitme the Kquid or solid form, con- 
sisted in oonibining the condenBi)^ powocs of mwihanieiU oompnsaion 
with tliat of very oonsidenble depreastons of tampentsto. Tbe 
first object was obtained by tJta-Boecessi?e action of two av^pumps : 
the first having a piston of one inch in dttSKter, tgt which the gai 
to bo condensed was forced into the cylinder. of tiio aecMid piunp, the 
diameter of whose piston was only bolf an in^ Tbe tubes into 
which the air, thus further condensed, was made to pass, wore of 
gt«cn bottle glass, from oue-sixti to ono-quarter of on inch in 6X- 
lomal diameter, and had a curvature at one poition of thoir lengtli 
adajited to itnraersion in a cooling mixture. They were provided 
with BuiCable stop-cocks, screws, connecting pieceti, and terminal 
caps, all very carefully mado, and rendered sufficiently air-tight to 
retain their gaseous contents under the circumstances of tbe experi- 
ments, and when they were sustaining a pressure of fifty atmo- 
ephwes, u ascertained by meroarial gauges connected with the appa- 
ratus. Gold was applied to the cui-ved portions of the tube, by 
their immersion in a bath of Thilorior's mixture of solid carbonic 
aeid and other, Tbe degree of cold tbna produoed, wben the t 
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turo wM surronrded by the air, eatlmated by an alcohol thennomo- 
tsr.waB a temperature of — 106''Fahr. But on placing the mixture 
under an air-pump, tind removing the atmospheric preasure, ksting 
only that of the rapour of csrbonie acid, which amounted only to 
^ijth of the former (that is, ta Uie pre&sure of a column of 1-2 
inch of mercury), the thermometer indicated a temperature of 100° 
below zero of Fahrenheit's scale. In this state the ether was very 
fluid, and the bath could be kept in good order for a qnarttt of an 
hour at a time. 

The author found that there were many gasea which, on being 
Eubjected to cold of this extreme intendty, condensed into liquids, 
even without a greater condensation than that arising from the or- 
dinaiT atmospheric pressui-o, and that they could then be preserred, 
Bcated up in glass tubes, in this liquid state. Such was the cas9 
with chlorine, cyanogen, ammonia, sulphuretted hydrogen, araeniu- 
retted hydrogenj hjdroiodic acid, hydrobromic acid, carbonic acid, 
and euchlorine. With respect to Eume other gases, such as nitric 
oiide, fluosilicon, and olefiant gas, It was difficult to retain them for 
any length of time in the tubes, In consequence of the chemini 
action they exerted on the cements used in the joinings of caps and 
otlier parts of the apparatus. Hydroiodic and hydrobromic ocidt 
could be obtained either in the solid or Uqnid state. Huriatie acid 
gas did not freeze at the lowest tcniperMore to which it oooM be 
subjected, Sulphurous add froxe into transparent and coleurian 
crystals, of greater specific ffraviiy than the liquid out of wlikh thej 
were formed. Sulphuretted hydrogen solidified in masses of con- 
fused crystals of a white colour, at ». temperature of -~ 122° Fahr. 
Euchlorine was easily converted from the gaseous state into a aolid 
crystalline body, which, by a slight increase in temperature, melted 
intoan orange-red fluid. Nitrous oxide was obtained solid at the tem- 
perature of the carbonic acid bath tn vacuo, and then appeared as a 
beautifully clear and coloarless crystalline body. The author oon* 
ceives, that in this state it might, in certain cases, be substitnted 
with ad7antage for carbonic acid in frigori&c processes, for arriving 
at dc^^rees of cold far below those hitherto attained by the empkrf^ 
ment of the latter substance. Ammonia was obtained In the state 
of solid white crystals, and retained this form at a temperature Af 
— 103°, The following liquids conld not bo made to freeia «t 
~ 166o, namely, chlorine, ether, alcohol, sulphuret of carbon, eaoUit- 
clioucine, camphine, and rectified oil of turpentine. The foUewing 
gases shewed no signs of liquefaction when cooled by the carbAnfe 
acid bath, even when subjected to great pressure, nandy. 



Hydrogen and oxygen, at a pressure of . .27 atmospheiea. 

•ksu J ..:>_'" :j_ _i . .* ki) 

) "... 

I 

Google 



Nitrogen and nitric oxide, at a pressure of . fiO 

Curbonic oxide, at a pressure of . . .40 

Coal tai, at a prestore of . .83 
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36. I>9$mpAon, hy Captami Cook and Flindtrf, of Birdi NetU 
t^Bnormout Siee on the coatt o/Neui Holland. By Profoisor £d«ard 
Bitehoock.— -In lecturing on the hoge foDtmarks of sondstane ia the 
Oonneotieut rails/, I hare been in the habit, for ai&ny jears, <^ read- 
ing to mj eUsses, a* tke poetry of the tvbjeet, gome ttatemeats ftom 
tb«12thTolume of the Athennum, or Spirit of the English ^agaiines, 
(j. 48), respecting enormcnslj l&rge birda and birds' nests. Ab 
■ome of theae itatementc an manifestly fabuloua, it never occurred 
to me till to-^aj to inquire whether an; of them were true. I wai 
led to make the inqnirj, probably, by the astonishing disooreries of 
Profesior Owen, reipecting the danger bird of New Zealand ; and 
th» result is, that I have alynatt perntaded myeelf that, with the 
help of Capttamt Cook and FUnderi, I have found the ne»t of the 
Dinorme on the coait of New HoUand. These naTigators Iiave gtren 
the following statements in their published roj^ei. I quote Coca's 
acootmt from Kerr's collection of Voyages and Trarels, vol. ziii., p< 
S18. It WM Cook's first voyage. Liiard Island is near the ni»th- 
aast coast of Kew Holland, not far from Cape Jflattery, and in about 
1S'6.]&L 

" At two in the afternoon," says Cook, " there being do hope of 
clear weather, we set out from Lizard Island to return to the ehip, 
and in our way landed upon the low sandy island with trees upon 
it, which we had remarked on oar going out. Upon this island we 
saw an incredible number of birds, chi^y sea-fowl ; we found niho 
the nest of an eagle with young ones, which we killed ; and the nest 
»f some other bird, we knew not what, of a most euormou; size. It 
was built with sticks upon the ground, and was no less than six-and- 
twenty feet in circumference, and two feet eight inches high. To 
this spot we gave the name of Eagfe Island," &a. 

C^tain Flinders found two similar nests on the south coast of 
Kew HoUand in King George's Bay. Xot having lus work at hand, 
I quote from the Quarterly Keview for October 1814, his descrip- 
tion of these nests. 

" They were built upon the ground, from which they rose above 
two feet, and were of vast circumference and great interior capa- 
oity ; the branches of trees uid otlier matter of which each nest was 
composed, being enough to fill a cart.*' 

Now I suppose from the character of Captains Cook and Thnders, 
we may place implicit confidence in the truth of these accounts. In- 
deed, Cook was accompanied to Eagle Island by Sir Joseph Banks. 
Equally certain is it that no known bird but the Dinomis would have 
built so enormous a nest. I am led, therefore, almost irresisttUy, 
to inquire, whether the Dinomis may not bo an inhabitant of the coast 
of New Holland, and still alive ? Evmi if extinct upon New Zea- 
land, it may have remained longer in the warmer tdimate oi New 
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HoUaniL It mnj be, tb&t these nesta baTo bean aocoocmtMi for in 
Bome other w&j ; but if bo, I haTe Boen do other expUnatioa.— 
American JovrncA of B^etiiB$ and Art*, ToL xlrii^ JSit. Ij Julj, 
1844.— P, 217. 

36. The Human Skull employed<u a IhiiJtinff Fe»«Z.— The bIcuII 
of aa Aboriginal of South Ai^tcaJia, transmitted b/ tioreraor Grey 
aa an example of .the habit 9C the tribe to cOQTert that part of the 
human bod; into a vea^cl, for holi^iw and carrying water, was ex- 
hibited b/ Professor Owm. Hu explained the mode in nhich it had 
been made applicaL)le to this purpose^ AiW removal of the soft 
parts of the head and the lower jaw, the bones of the face had been 
broken awaj, with the partttioit and roof of the orbits, and the cranial 
box was tiiep suspended by a neatly, plaited net-rope of threads, 
made of twisted vegetable fibres, parsed through the hole made in 
the roof of the orbits and through the foramen magnum, thia sus- 
pender being. terminated by an ocn^mental tasseL Leakage by the 
Butures of the cranium, especially the squamous suture, had been 
prevented by pitchi()g them ovoe^ with a native bitumen and eemeot- 
ing pieces of the jiaoreouK liniog of shells along the course of the 
sutures. 

The exterior of this specimen of baibarous art was poliahed, and 
the processes anj other pro tube caucea worn smooth by habitual use : 
the ef&c(s of this were moat obvious on the external angular pro- 
cesses of the orbital wluch seemed to have served as the spouts of the 
vessel. 

The aborigines of the tribe appear to have practised this art from 
time immemorial : each Gin or wife possesses and usually fabricates 
her cranial calabash, with which she fetches the domestic supply of 
water from the pon^ or rWcr, sod suspends it in the hut or on tha 
branch of an adjoining tree. They have no arts of pottery, and 
nature has not supplied them wiU) vessels from the v^table kii^- 
dom, like those which the cujeto or cocoa-nut furnish to more £- 
voured tribes. 

The Scandinavian legends tell of the ancient warriors who quaffed 
their wine from tlie skulls of their enemies, but Professor Owen be- 
lieved the present to be the Si'st iniitauce of the habitual conversion 
of part of the human skeloton into, a drinking vessel. 

37. On the Stature «f the Guanches, the extinct Inhabitant* of 
the Canary Islatid^. — It ia well knowa that prior to the discovery 
of the Gauary Islandu by the Spaniai-ds. aud their subsequent occu- 
pation by the Portuguese, these islaudii were inhabited by a race of 
men of whiuh not only many curious pailiculars are recorded, but 
individual i-emsins of the people themselves are preserved in their 
mummies, which, at one periuiJ, were very numerous. 

By many of the historians who have written of these people, either 
from personal observation, ur so soon aftir the conquest that au- 
thentic informaUon must have been readily acoeNi>ible to them, dte 
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GnaneheB ue described aa remarkable for tbeir stature, their extra- 
ordinaiy ^ility and their ^reat strength. Dr Prichard, in his labo- 
rioas and admirtible work, haa, in speaking of the Guanchaa, adopted 
this description, and Sabin Berthelot, who baa written an interesting 
article on this people, whicb is poblished in the " Transactions of the 
Ethnolc^eal Societjr of Fari^," httsf mentioned anthgrttisa and quoted 
remarkable passages which describe the anctent inhabitants of the 
C&nariea as possessing the qualtties just mentioned. 

The casual observation of Gti'anche mumthieH h^ previously given 
Dr Hodgkin so verj different an impregsiQn Regarding the stature of 
this lost race, that his interest ina surprise were excited by these 
rehttions, and he was in conseqaence tnducMto uiake iiiqairiea b; 
correspondence wtih bis friends in the CAnar^ Inlands, and bjr more 
accurate inveetigation of the remains p^serfed in European coDec- 
tions. .•....,-,.■.. 

The measurements of eig&f' or nin'd' iadivMoals, mi^ 'and' fe- 
males, of whom the skeletons stk *{lciliy'(ir'in pttrt preserved, range 
from 4 feet fl| inches to 4 feet 6j fiiches for the whole height, which 
exhibits a diminutive stature even for the taltsst. I>r Hodgkin 
does not presume to infer from the facts which he has adduced that 
the statements of the authors alluded to ard erroneous, but he con- 
jectures that the Canary Islands, like many btiher partj of tbo globe, 
may at different periods have been Inhabited by people of different 
races, even before the arrival of tiie Spaniards. The people found 
by the fir^ Earopeans appear to have been of (he same family with 
the Biibirs of Africa, as indicated by- language, physic^ character, 
&e. They possessed, hoTverer, sotn'e charactera which distinguished 
them from the Birbirs, such as the making of mummies and some 
other customs. The author of the', paper suggested the carofVif itl- 
vestigation of all accessible relics of the ancient inhabitants, tbe 
comparison of the Guanche and Birbir languages, in order to detect 
in the former words distinct from the latter, and s minute reference 
to ominal writers, as affording the possible clues by which this eth- 
nological difficult may bo overcome. ' ' 

38. On rte StatUTt and relative Pi^iportioM of Man at different 
Bpoeha ottd in dtfifreia CbUtilrietl'Vv W, B.' £rent. The average 
height of Englishmen is plttced at S feet 7} iodide t the army re- 
tmmi, which are likely to giv6 a good id6a 6f the peasantry, range 
from 5 feet 6 inches te 5 feet 7 inches : the yeonHanry, including a 
higher class, range from S feet I'lcch to '6 feet 3 inches. The 
French conscripts, ofScialTy stated, give an average of 6 feet } 
indies, bat Mr Brent, from his own observalion, would place the 
French average considerably higher. The observations made by 
Prof. Forbes amongst die pupils of his own class in Edinbuigh, 
placed the Irish as the tallest, the Scotch next, and then the Eng- 
liah. The Be^iana appear to be (tf still lower stature. 
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I. To OoTATnn Hmn &ian, of WimUadon, in tka Odaafy of Sw> 
ny, Eiq., "eerUat iBproTaneBta In itaun onginai, boilBr^ and coa- 
demn."— 20a Much 1845. 

5. To RoBKKT Heath tbe jonoger, of Kid*gTOT0, in tlio parub •{ 
Wdatanton, in tbe eountj of Stefford, ooal'Sgrnt, " improvemenls in 
hMktiBg oTsiu and kiln* Dtod'in the numnEaotiire of china, bricks, ^if, 
and other artidet of earthen vara." — 2itb Hveh 1845. 

3. To JosN Bebkelbt Correi, ofthecityof DaliliD, p)>tleii]an, "la- 
pvoTonCDti In tte prepantkm and naanftDtBie of woTOti fabrict or fi«< 
KM appliwble to Tuiom nwful purpoMs." — ^S5th Hareb 164fi. 

4. To JoBH fiAFtiara Bnuon TBaatan, of Faria, nginoar, and Ai- 
TOini Htppoltti Tki&t, of Furis, profeESor of gjmnastics, " impiovfr- 
meati in prapeUing Tcmli, oaRiagei, and agriealtonliuohiiMa." — 3Stli 
MaKlil845. 

fi. To WibUAM WiixcooKB Slsioh, lata of St Jamea' Bqoan, in tfaa 
county of Middlesex, but now of Staitifaid Bnmkbonn, Chitwick, in tba 
■amo oountj, doctor of medicine and surgeon, " a bjdro-meebsnic appa- 
ratoi for pioductng aiotire power." — Sd A^il 1845. 

6. To THOMAa Ddnh, of Mancbeiter, in the oomtj of Lancaster, eogl- 
mer, " certain itupremDonta in, or appLieable to, tom-taUee, to be naed 
ou or is caaneation with railwaTt." — 4th April 1845. 

7. To iota SiKKS, of Hdlinwood, in the eonatj of Lanoaster, b»- 
ohiM-maker, axd Adam Oiuvk, of Hejr Oh^al, in the pariib of Aahto»i 
nader-lijne in tba said ooontr, gentleman, " oertMU iaprovemmti in 
Maahinerj for preparing and oWning wool, oottos, and livilar fibroa* 
materiaL" — 4tb April 1645. 

8. To WibLUM CoauAca, of the CotnmeToial Road, in the eoimtj of 
Middlesex, ehemist, " improremeBts in purifjing gas." — 1th Apcil 1S45. 

9. To RoBBa.T Kebr, of Thread Street, in the town of Paisley, and 
county of Renfrew, in that part of Great firitnin called Scotland, manu- 
facturer, " certain improTgneitti in band-loom weaying, and for pmdn- 
ring a double frlnic of raised fgnied woil in the same loom, bj praeeta 
of we»viug." — rth April 1845. 

10. To JoBMSmoia, of the Fhcniix Iron Works, West BritmwicA,la 
tbe MDntj of StaffoH^ aRent, " unpioruDaits in aNnn&atnring ar pt»- 
paring pktes of iroa, or othar metal for roofing, and otfaei pnrpaaaa to 
wbi<& the same ma; be apidicable."— 7Ui AirjI 1845. 

II. To Jambs Napieb, of Hoxton, is tbe emnty of Middlesex, Ajvr, 
" improTements in treating mineral- wateis, to obti^ prodncta thereftoBt 
and fur separating metals from other matten." — 8tb April 1845. 

12. To Qbobob Hdkwood, of Ipewicb, engineer, " improremenfa bi 
appanttni for moving and faitening windam." — 14th April 1845.' 

13. To CHAai.ai Robbbi Rofbk, of Hackney, in the cowity of Middle- 
MZ, chemist, " improrements in the mannheture of gelattee."—- 18tb 
April 1845. 

14. To JoBH Tatlob, of the Ade^U, ia tba aooa^ of MiddlM^ 
gentleman, being a oommunication ftom abroad, " im^orementa, in 
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■epanting metals from eaeh other, and from c«rtuii eombinatioiu with 
otlMr nManew."— lAtii April 18M. 

15. To John CHiimB, of tkadt)' of London, patentee and proprietor 
of pftteati, and dril enf^eer, " improvementi in fornacea, fire-l«a, 
hot-air genantton, and ftnea." — 17fh A]tU 1845. 

16. To Stxtbek Fsskt, of Woofiand Place, St John'i Wood, fai tb« 
Mimtj of Middlfuez, genUeman, " improvenieiits in apringi to bo ap- 
plied to laddlea, to girths, to belta and handagM, improTementi in the 
t^pUoatiaB of ep^nga to lodka and o&w ftatenbiga, to paper- holder*, to 
wbift>w-UiDd racifi, to irindow-aaahea and doon, to teata and elastio inr- 
ftrcw, for sitting and inclining upon, and improtemotits in elastic bandt.'^ 
— 2lBt April 1845. 

17. To Sauuel Hau, of King** Amti Tard, in the city of London, 
eiTil engineer, " ImproTements in steam-engines, boilen, flunaees, and 
tmt, ia consoming foel, in proTentiiig smoke, and in propelling reuali." 
— 31rt April 1845. 

18. To WiLLiAK NewTow, of the offlee for Patents, 66 (Aaaoerf 
Lane, in the coun^ of Hlddlesez, civU engineer, being a commimioatMui 
from abroad, " certain improTomevta in treating and ]«epariiig oil or 
&ttf matten." —23d April 1845. 

Iff. To S^MDBL PoRuTT, of Edsnfleld, In the coontj of Lancaster, 
manafactnrer, " certain inprorements in machinery or apparatus for 
^flparing and cardbg wool." — 22d April 1645. 

30. To Chasles Lodib Feux FRAjRcnor, of Paris, is the kingdom of 
France, engineer, " improTements in air-engines." — aSth April 1846. 

21. To John HEaBRRT Blaksy, of Dundee, in the county of Parfar, 
flax-api&ner, " improTementa in spinning-throstles." — 3Qth April 1845. 

22. To EujAH QALunrAT, of the Strand, in the ooonty of Middlesex, 
^pneer, " improvementi in propelling nulway-cairiages." — SOth April 
1845. 

23. To Jamib Oalswxll, of Brood Street, Bstcliif, in the coimtj of 
Hiddlesez, Esquire, " imprOTemenlB in oapitans, windlasses, and ma- 
chinery for raising and lowering weights, and also in ahips' riding-bits." 
.—SOth April 1845. 

24. To TsoMAS 6A2utT junior, of Hancheater, in the cotmty of Lan- 
cutar, oatfok^pinnar, " eertala improreiMBta in tabv-flyna utad in 
machinery for roving and slubbing cotton and other fibrous subatanoea." 
— £d May 1845. 

25. To Ummv Phillips, of (Sist Boniton, In the eomity of Devon, 
diemist, " improvementB in purifying gaa." — 5th May 1845. 

26. To JoHR Coora Hadsam, of Liverpool Stnet, King's Ctoeb, in the 
comatj of Hiddlesez, civil engineer, " improvements in preparing steepen, 
chaixa, and spikes, and constnicting wbeete for rulways." — Stb May 1845. 

27. To JoHV Stlvsreb, of Great Russell Street, Bloomsbnry, in the 
conntj ikf Middlesex, dvil engineer, '' improvements in stoves and 8re- 
{d^."— 7th May 1S45. 

28. To Erhkt BoRBiBKHb TxTuim, tX Fiocadilly, lamp manufacturer, 
" improvements in apparatus for bmtsmittiag t^ht from lamp and other 
bnmer*."— 7th May 1845. 

2B. To Trohas Baowx JonoAjf, of Oottage Road, Pimlico, in the 
flomi^ of Middlnanr. mathamatical divider, " improvements in machinarjr 
fgr ontting. earring, and engraving," — 22d May 1845. C itX^ijIc 
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30. To PmiDEBicK RAmon, «f Ipnrloh, aa^naa, " iapKifetnaite in 
tlie tntnafacture of artificimi stoDe, uid in oombining nuU ocwl and other 
matten, and in {sewTTing irood." — 23d Maj 1845. 

3i. To Geokqe Spkncbk, of Unngeiford, Weri Strand, in the aonatf 
of Middleiex, enginrart' drafUman, " irapiorementa in propelling rend* 
on inland waten." — SSd Uaj 1845. 

32. To Hbnbt Jonsa, of Noi. 36 and 37 Broadmead, in tbe paiuhof 
St Jamei, in the citj of Briilol, balur, " » new peparat«nt of Soar 
tar certain puipoMi." — 27tli Haj 1845. 

33. To Charles Jobbph Hduumdbl, of Oieat H«ilbonnig}i Stnet, 
in the countj of MiddleKZ, litliograpber, " certain improTementi in pn>- 
duoing pattenu upon earthenwaie and porcelain." — 30th May 1845, 

34. To James Heath Lewi*, of Dover, in the coonty of Kent, printer, 
" certain improvementa in printing," — Sd June 1845. 

35. To John Kimoibt Humtuit, of John Street, Minoriee, in the dtf 
of London, merchant, being a conunnnieation from abroad, " improve- 
mentt in the manufaetiue of manure." — 4th Jnne 1845. 

36. To ABTHimPAUBT, of Spur Street, Luoeater Square, in the OODB^ 
of Middleiex, artist and acientlfic dranghtaman, " improTements in ob- 
taining motiTS power." — 6th Jnne 1845. 

37. To Thomas Lawu, of Old Kent Head, in the conntj of Samj, 
gentleman, " improvements in piopelling oarriagea on nul and other 
roods, and bouts or veasols on canals or rivers, which improTementa bm 
also applicable to machinery in generaL" — 9th June 1845. 

38. To William Shepherd, of Manchetter, in the county of ]ju- 
oaster, calico printer, " certain imprOTementa in the art of pinting 
calicoes and other ■nrfacee." — llth Jane 1845. 

39. ToBehjamihSbebohm, of UortonOnnge, in the parishof Brad- 
fbrd, la the coontj of York, mechanist, " an improved mode of nunn- 
fiuturing certain deseriptionj of duini."— llth Jnne 1845. 
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CAenHeal Examination of the Elie Pyrope or Garnet* By 
Arthub Conitell, Esq., Profesaor of Chemistry, UniTer- 
Bity of St Andrews, F.R.S.E., flic. Commonicated by the 
Aathor. 

This mineral is found on the se&-shord at Elie, in the 
county of Fife, proceeding from the debris of trap-rocks. It 
has been long known to Scottish mineralogists, and has been 
regarded as one of the varieties of precious garnet, occasion- 
ally getting the name of pyrope. It is not ci^Btallized, but 
occurs in angular grains, which evidently have not come from 
any distance. Its other leading external characters, in- 
cluding transparency and colour, agree witii those of precious 
garnet and pyrope ; the colour approadiing the deeper tint 
of pyrope. Its specific gravity I found to be 3661 at 60°. I 
am not aware that this substance has been previoasly ex- 
amined chemically ; and in subjecting it to analysis, my 
principal object was to endeavour to ascertain whether it 
partook more of the chemical nature of pyrope, or of the or- 
dinary varieties of precious garnet. 

The formula for garnet is now pretty well ascertained, and 
that applied to precious gamet,/S + A S, imports about 10 
per cent, of protoxide of iron ; and, accordingly, the ordinary 
varieties of precious gurnet, in the hands of Afferent analysts, 
have yielded large quantities of oxide of iron, varying from 
25 to 40 per cent. On the other hand, the chemical consti- 

* Known to amateur collecton uader the name Elie ni£y. 
VOL. XXXIX. NO. LXXVIII. — OCTOBER 1845. O 
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210 Prof. Conoell on tht Chemieal Examination <^ 

tutioD of p;rope can hardly be brought vritiiiQ the g»vet 
fommla ; irad althoagh in external characters it (^preaches 
more Deu-ly to the preciouB Tarieties, yet it deTiatea more 
from them than from Bome of the other kinds of garnet in 
chemical nature, containing a mach smaller proportion of 
oxide of iron, the amount varying from 10 to 15 per cent. 
Pyn^ is also well kaown to contain fnaa 2 to 6 per oent of 
one or other of the oxides of chrome, although it ma; admit 
of doubt, aa will be afterwards seen, whether this is an 
essential constituent There were thus evidently data for 
attempting to determine, by chemic^ evidence, whether the 
Elie mineral belongs more to Vbe ordinary [weoioua garnet 
or to pyrope. 

A search was also made for yttria, as it was anooonoed a 
few years ago by Dr Apjohn that he had detected that oonsti- 
taent in pyrope ; but as no farther commnnication has been 
made by him on the subject, although promised, it is probable 
that this result has not been confirmed ; and, indeed, was 
improbable in itself, as no such constituent faas been noticed 
by the other eminent analysts who have examined pyrope. 

Before the blowpipe, with salt of phosphorus, tiie Elie 
mineral gave only the most ambiguous traces of a chrome 
reaction ; whereas, in the same circumstances, Bohemian 
pyrope yielded a decided greenish tint. 

Twenty grains of the Elie mineral, in finest powder, were 
fiised by a charcoal fire, with four times their weight of car- 
bonate of potash. The mass was treated with muriatic acid, 
and no smell of chlorine observed. The usual steps were 
taken to sepM^te silica. The precipitate subsequently ob- 
ttuned by ammonia was dissolved in muriatic acid, and the 
solution boiled with excess of caustic potash, which took up 
the alumina ; and the matter left by the potash redisaolyed 
in muriatic acid. Into this muriatic solution, after adding 
tartaric acid and excess of ammonia, a current of sulpbtir- 
etted hydrogen was conducted, which threw down sulphuret 
of iron with a little sulphuret of manganese. The filtered 
liquid was then evaporated to dryness, and the residue 
incinerated. It was pure white, and was carefiilly ex- 
amined to ascertiun whether it contained ytbia. It was 
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duBolred in muriatio acid, and muriate of samonia, and ex- 
cess of ammonia added. Some wbite gelatinotw matter fell, 
which, by ignition, got a greenish-yellov tint, ma^eaia be- 
ing left in Bolntion. The ignited precipitate was again dia- 
aolved in muriatic acid, and treated with muriate of ammonia 
and ezccBB of ammonia, which eaiued once more a gelatinoQB 
precipitate. This was dissolTed to a great extent by boiling 
with cauBtic potash, leaving some matter, which waB prin- 
cipally oxide of iron, bat gave a permanent fine, although 
pale, emerald-green to salt of phosphorus, and, therefore, 
contained a 4i*ace of oxide of chrome. The caustic potaBh, 
treated with muriatio acid and carbonate of ammonia, yielded 
a white gelatinous precipitate, which gave the fine blue of 
alumina, wit^ nitrate of cobalt. In short, tlte white residue 
of incineration, consisted of msgnesta, alumina, a very little 
oxide of iron, and a t^wie of oxide of chrome. 

The other neceesary and usual steps were then taken to 
separate the different constttneats of the mineral, the lime 
being thrown down by oxalate of ammonia, and the magnesia 
by boiling with carbonate of potash. 

A farther searcli was made for chrome, by fosing a portion 
of the mineral with carbonate of soda and a little nitre ; but 
none was found in this way when the fosed mass was treated 
with water, and duly examined. 

The only attempt made to ascertain the state of oxidation 
of the iron, was by digesting a portion of the finely powdered 
mineral with muriatic acid in a close Tessel, and then testing 
it, after neutralization with ammonia, by the two prussiatei 
of potash. The reaction was decidedly that of peroxide, and 
Dot at all of protoxide. 

In the twenty grains of the mineral there were fDund — 
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As there was thus some loss on the analysiB, a sefurh was 
made by ordinary processes for any constitaent which might 
have been as yet onnoticed, such as moisture, phosphoric and 
fluoric acids and alkalies, but no such constituents were found. 
I hare reason to believe that the loss fell chiefly on the 
magnesia, no steps having been taken to separate any forther 
traces of that constituent which might have escaped precipi- 
tation by the carbonate of potash. 

Even if the oside of iron in this mineral were held to be 
protoxide, there would he quite as much difficulty in bringing 
the result under the garnet formula as there is in bringing the 
leading analyses of Bohemian pyrope under it. This circum- 
stance, as well as the general conformity between the result 
here given, and the analyses of pyrope referred to, comprising 
those of Klaproth,Wachtmeister, and Von Kobell, particularly 
as respects the considerable quantity of magnesia, and the 
comparatively small quantity of oxide of iron, although with 
some apparent discrepancy as to the state of oxidation of the 
latter substance, tend to shew a close connection between the 
Elie mineral and pyrope. The occurence, also, in the former, 
ofaveryminutebutdecided trace of oxide of chrome, appears 
still farther to establish this relation, and perhaps shews that 
that substance can hardly be viewed in pyrope as an essenldal 
constitaent. 

The specific gravity leads to a similar view as to this con- 
nection ; for, whilst that of precious garnet is upwards of 4, 
that of pyrope is only 3'78, and that of the Elie mineral 3-661, 
as already stated. 

K we should hold the iron to be in the state of peroxide, 
as the reactioDS, so Jar as tried, indicated, we mif^t repre- 
sent the constitution of the Elie mineral by tiie formula 



S-^^1 



i' and, on a similar view, this formula would 

not be much at variance with the leading analyses of Bohe- 
mian pyrope j but, as the iron in pyrope is usually rectoned 
protoxide, such a view would, I fear, hardly be admitted. 
The colour of the glass obtained on fusing garnets, seems, 
however, a doubtful source of evidence on that poiat. Thus, 
melanite gives a black glass with the blowpipe, although the 
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iron in it is held to be peroxide ; and pyrope, althougli it 
yields in that way, a black glaas also, aiforded to Klaproth 
ft grey or brown glass in a crucible. 



Metearcket m Elucidation of tk« DittribuHon of Seal over the 
Globe, and especially of the Climatic Features peculiar to the 
Region of the United Slates. By Sauuel Forbt, M.D., 
Author of " The Climate of the United States, and its 
Endemic Influences," Editor of " The New York Journal 
of Medicine and the Collateral Sciences," &c. 

(Concluded &om page 100.) 

Another important subject is the influence of temperature 
on the geography of plants, which has been ably treated by 
M. De Candolle. In considering its relation witli the organic 
life of plants, it is neceBsaiy^to keep in view three objects :— 
1. The mean temperature of the year. 2. The extreme meaa 
t«mperatare both in regard to heat and cold. 3. The distri- 
bution of temperature among the difi'erent months of the year. 
The last is the most important ; but in the inveetigatton of ve- 
getable geography it is requisite to estimate the simultaneous 
influence of all physical causes, — soil, heat, light, luid the state 
of the atmosphere, as regards its humidity, serenity, and vari- 
able pressure. Each plant has generally a particular climate 
in which it thrires best ; and beyond certain limits it ceases 
to exist. Hence, having aeen the great variations of summer 
and winter temperature on the same isothermal line, the ab- 
surdity of limiting a vegetable production to a certain latitude 
or mean annual temperature, is apparent. To say that the 
vine, the olive, and the coffee tree require, in order to be pro- 
ductive, annual temperatures of 53° 60', 60° 80'. and 64° 40', 
is true only of the same system of climate. As the annual 
quantity of heat which any point of the globe receives varies 
little during a long series of years, the variable product of 
onr harvests depends less on changes in the mean annual tem- 
perature than in its distribution throughout the year. Thus, 
climates, in regard to vegetable productions, are strongly 
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characterised by the vanations which the temperature of 
monttis and BeaBons experience. Bat this sahject is too ex- 
teoBive for prcBcnt investigation. It has been already ob- 
served that the parallels which, in Western Europe, yield the 
olive and the orange, are with ns productive of ice and snow ; 
but on the Pacific coast of our territory the requisite tempe- 
rature is fonnd at Fort Vancouver, which is in the latitude of 
Montreal. Here vegetation grows Inxuriantiy in mid-winter. 
That vegetables common to the warm climates, as die orange, 
lemon, citron, fig, oUve, and pomegranate, can be successfully 
cultivated here, is no longer a doubtful question ; and the 
cotton plant also is said to fioorish well. The British Fur 
Company, at Fort Vancouver, besides cultivating all those 
plants, have likewise a fine grapery, which yields fruit equal 
to tiiose ID France. 

The influence of the unequal distribution of heat upon ve- 
getable geography is beauti^Uy illustrated in the four systems 
of climate demonstrated on the same parallels in the Northern 
Division of the United States ; and if we extend the compa- 
rison ia the Pacific coast, a fifth system may be enumerated 
(HI the same latitude. Taking the coast of New England, tJie 
region of tiie great lakes, and the Pacific coast, the difference 
between the mean temperature of winter and spring varies 
from 6° 67' , to 18° 42' ; while, in tiie excessive climate of the 
region west of the lakes, and that intermediate to the lakes 
and tjie Atiuitic, this difference ranges from 18° 82' to 30° 83'; 
and accordingly we find, as already explained, th&t spring and 
summer, in the latter, are confounded with each other, and 
that the sadden excess of heat renders the progress of vege- 
tation almost perceptible. It is neceastu^, however, to add, 
that the low ratio of 6° 67' occurs on the Pacific coast, the 
lowest average ia the Northern Division of the United States 
being 11° 67'. In the Middle and Southern Divisions, this 
vernal increase of temperature gradually diminishes, until 
finally, at Key West, it is only 5° 99*. But there is another 
important feature to be observed. Not only is the vem^ io- 
orease greater in excessive climes ; but as it supervenes apoa 
a lower winter temperature, the effect produced on the de- 
velopment of vegetation is in an inverse ratio. . The Temal 
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incrsasBof 30°83^, for example, fttFort-SneUing, cornea upon 
a mean winter temperstore of 15° 95', while at Fn^SuUiTao, 
<m the same pu-allel, Uie increase of onl; 17° 16' follows a 
winter temperature as high as 22° 95'. BetweeB noriiiem 
and southern latitudes, this contrast is still more marked ; for 
while, at Fort-Saelling, there is a difTerence of 13° 46* between 
tiie months of February and March, and at Key West only 
V 56', the temperature of February at tiie former is 18° 66', 
and at the latter 72° l^'- 

JF^at month expreuet the nearest equivalent totAe meatt an- 
Hwal temperature / — This is a question which has excited 
coDsiderahle controversy, and in regard to which there still 
exists a difference of opinion. By Kirwsn it is strenaously 
contended that the month of April expresses this equivalent ; 
while Humboldt, on the other hand, shews, by extensive ta- 
bular statements, that October is better entitled to ttas cha- 
ravteristic ; and on either side of this question aa% arranged 
many otiier authors of lesser note. As the laws of Nature 
are universal, these phenomena, like all others, must be 
suscqitible of systematic arraogement ; and lest it may be 
thought presamptnous in the author to attempt to decide be- 
tween such high authorities, he will state in advance that 
the diveree systems of climate presented in the northern re- 
gions of the United States, on the same parallelit, afford a 
means of compu^son donbiless heretofore unequalled. 

As respectfi the eiHitrovertfld question, whether April or 
October expressea a nearer equivalent to the mean annual 
tempraative, the following dednotioss is cle^y authorised 
by the tabular abstracts impended to the writer's woric on 
*• The Climate of the United States," fta. In exeegsive cli- 
thatet, Sk mean tatnperaiitrr of April ie general^ as high at 
tk«t of ^e ifear, tthOe that of October ia conaideraiify higher ; 
and in modified elimewi it will be/owtd that the former it^ene- 
raily at much letcer at the latter it higher. Now, this relation 
is precisely whai might have been anticipated fivm a consi- 
dersitioa of the preceding facte ; fbr as the vernal increase of 
temperature is always much greater in excesnve than in modi- 
fied climateB,itfoUoWB that if, under any circumstances, April 
exfveMea a nearer equivalent than Octoberi it most be when 
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its mean temperature is augmented by a sudden vemal in- 
crease. These results, comprising some of the posts in the 
Northern Division of the United States, are exhibited in tlie 
following table ; — 
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AprU. 


October. 


Hancock Buroolu, 


2 


«-21 


43-85 


45-84 


Ftot-Snellinr, 
Fort-Howard, 


6 
9 


45-88 
44-93 


46-00 
43-28 


49-27 
47-51 


Council Bluffa, 


6 


51-03 


61-82 


53-65 


Fort-Armitrong, 


* 


51-6* 


61-26 


54-58 




udl>k«. 


33 


48-61 


46-11 


5113 




Fort-VancooYW, 




01-76 


46W 


54-00 


Fort-Brady. 




41-39 


3850 


45-52 


FortSulUvan, 




42-95 


43-38 


47-51 


Fort-Prebla, 




46-67 


49-44 


49-28 


Port-Niagara, 




51-69 


47-52 


58-94 






47-21 


45-31 


60-43 


Fort-Woloott, 




50-61 


46-41 


64-45 


Fort-Trumbull, 


2 


«5-00 


fil-00 


58-10 


Fort- Col ambus, 


9 


53-00 


«-89 


53-82 



It is thus Been that in excessive climates the law above 
stated holds good invariably. There is but one exception in 
the tables appended to the author's work before alluded to, viz., 
Fort-Crawford ; but the results of this post are based on only 
two years' observatJons. Fort-Howard, it is seen, has, in 
April, a somewhat lower mean than that of the year, which, 
as it differs firam the rest in tltis respect, in consequence of 
having its temperature partially mo^ed by tilie waters of 
Green Bay, ia an exception which confirms the rule. At the 
post« in the modified climates, the mean temperature of April, 
vrith the single exception of Fort-Sullivan, is generally as 
much lower as that of October is highertfaan the annual mean. 
This law is beautifully illustrated in the results obtained at 
Salem, based on thirty-three years' observations ; the mean 
of April being 2° SO* lower, and that of October being 3° 54' 
higher than tiie annual mean. Forl-Vanconver, vi4uch is not 
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situated near a large body of water, derires its aniform cli- 
mate from its position DeartiieweBtem coast of the continent. 
A deoiaion of this long-mooted question is thus presented, 
illastrating the ancient axiom, that tmth is never found in 
extremes. Kirwan, however, was somewhat nearer the tmth 
than Humboldt. As regards any credit that may pertain to 
this explanation — a deduction that the writer mode several 
years ago — he considera it exclusively his own. 

Reference may he made to the " teeU-ertabUaked faet of 
meridUau ofgreatett cold," so called by Traill in the Encyclo- 
ptedia Britannica. " The remarkable &ct," he says, " of the 
inflnence of longitude oa temperatore, leads to the eonclssion, 
that on each side of the equator there are two meridians, under 
wUch the mean temperature is lowest. These have been 
termed, by Sir David Brewster, the cold meridiatu, and their 
extremities are the pi^i ofgreatett eold. The portions of these 
in the nortihem hemisphere may be approximated from recent 
investigations ; and perhaps we shall not greatly err if we 
assign the longitude of 95° west for the American, and of 100° 
east for the Asiatic cold meridians. The apparent coincideuce 
of the cold meridians with the general directions of Hansteen's 
lines of no vanation, is perhaps more thui accidental, when 
we reflect that there seem to have been, in former ages, mi- 
grations of the cold meridians eastward and westward, co- 
incident, as far as we can judge from recorded changes of 
climate in northern countries, vrith similar migrations of the 
magnetic needle." 

This theory of cold meridians is at best extremely problem- 
atical. If there is any ti^th in the laws of climate, as based 
on physical geography, then is this theory no more than the 
" baseless fabric of a vision.'' It is true that the meridians 
selected are the coldest in some latitudes of the northern 
hemisphere, inasmuch as they traverse the interior of the 
continents, considerably near the eastern or colder side. The 
Itmgitude of 95" W., for instance, passes nearly two degrees 
west of Fort-Snelling, Iowa, which is very probably the coldest 
meridian in the United States ; but as this same meridian 
passes through tiie Ghilf of Mexico, the result there at once 
explodes the whole hypothesis. And as the same meridian 
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CODtinaed iDto the soatliem hemispliere, traveraes the PfMS&i 
Oceao, the titeoiy is ngun at fault ; for tlie laws of climate 
reBolting from physical geography, place it about 30° fiirUier 
«aet on tiie contineat of South America ; and in the Old World, 
the coldest meridian, if continued into the sonthera hemi- 
aphere, instead of heing that of 100°, will be found either in 
Airica or New Holland. But the circnmatance of tlie migra- 
tion of tbeee meridians, makes still greater demands upon onr 
credulity, inasmuch as it was directly counter to the well- 
established principle, that any alteration in the climate of 
a locality supposes a corre^onding alteration in its physi- 
cal featnres. That there furepolet of greatest cold correspond- 
ing to the terrestrial magnetic poles, as distinguished from 
the poles of rotation, is, however, quite probable. 

Doet the climate of a locality, in a tenet of tfean, umdeiyt 
tatg permanent changes I The question has bem mud) de- 
bated, whei^er the temperatnre of the crust of the earth or 
of the incumbent atmosphere, has undergone any perceptible 
cfauiges since the earliest records, either from t^ efforts of 
men in clearing away forests, drwning marshes, and culti- 
vatjng the ground, or from other causes. So general is the 
opinion that the temperature of the winter season in northern 
latitudes, has become higher in modem than it was in aor 
dent times, that it has been regarded as an admitted fact. 
Among the writers of reputation who have adopted and 
maintained this opinion, are the Abb£ Du Bos, Buffon, Home, 
Gibbon, Volney ; and in our own country, Jefferson, WiU 
liams, and Dr Holyoke. By them it is alleged that the winters 
of the south of Europe, in Ihe time of the Eomaa emp«w^ 
were, according to the concurring testimony of many authors, 
much more severe than now. In proof of this assMiion, they 
quote many paasagea from the ancient authors, JuTonal, 
Vii^^ Ovid, &c. ; and in regard to Ciaal and Oermany, the 
writings of Ceesar, Diodorus Siculus, &c. 

Gibbon in his " Decline and Fall of the Roman Empire," 
has contributed pertiaps more than any other to perpetiute- 
the affirmaUve of this opinion. The ignorance of the great 
laws of climate betrayed by him in the observation, that. 
" Canada, at tMt day, it an exact picUtre of ancient Germanjt,^ 
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findB an excuse in the fact that lie lived before the epoch of 
Baron Humboldt ; bat it ia truly surpriung tbat Malte Brun 
jihoald,maay}rearB after, make the same compaiisoD. Gibbon's 
reputation is that of a hittorian ; but it is easy to shew, as we 
have done elsewhere, that he falls short even in this cha- 
racter, ae regards the assertion, when speaking of ^raosport- 
ing heavj waggons over the froaen rivers of ancient Crer- 
many, that " modem offes have net pretented an instance of a 
iike phenomenon.''' 

As tiie full discuaBion of this question alone would take up 
the space allotted to this article, the most general view of it 
must here soffice. For sereral yeara past, we have devoted 
much attention to climatology, nuisacking all the libraries 
to which we have had access for works treating on this sub- 
ject ; and we early became satisfied that the universal opt- 
nion, that modem winters have experienced a material in- 
crease of temperature, haa no foundation in reality. As we 
have no exact instrumental observations of temperatnre that 
go back much &rther than a century, our information in re- 
gard to more remote periods being derived from loose notices, 
scattered through the old chronicles, relative to the state of 
ti)e harvest, t^e quantity of the vintage, or tiie endurance of 
the frost and snow in the winter, great allowance must be 
made for the spirit of exaggeration which tinges all rude 
hintorical monuments. It must be borne in mind that the 
thermometer is a comparatively modem instrument, invented 
ia 1&90, but still left so imperfect, that it was not till the 
year 1734 that Fahrenheit succeeded in improving it suffi- 
ciently to warrant a cwnparison of obaervationa. It is not 
sw^risiug that one should hear continual complaints of tiie 
altered condition of the seasons, especially &om elderly per- 
BODS, in whom the bodily frame has become more susceptible 
to the impressions of cold ; but similar lamentations, like the 
prevalent notion that men in general were taller in the ear- 
lier f^;eB of the world, have been repeated by the poets uid 
tin vulgar from time immemorial. 

The &cta stated by the Roman poets, if not exaggerated, 
donbttesB, in many instances, stand isolated, not unlike the 
(nnmiDitaDee recorded ia rdation to the Baltic, which, in 
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1688, was so firmly frozen, that Charles XI. of Sweden 
crosaed it with his army; or the stintlar fact that ia the win- 
ter of 1779-80, horse and artillery were transported over the 
ice in the harbour of New York, We hare elsewhere clearly 
established, Irom historical evidence, but which is here pre- 
cluded from want of space, that the most remarkable ex- 
tremes of heat and cold have been frequently recurring ever 
since the time of tlie Romans referred to above, notwith- 
standing the opinion of Gibbon to the contrary. 

Although in possession of the facts requisite to establish 
the opinion that the climate of Europe has undergone no 
material change since the era of Julius Ctesar, yet it was 
not without considerable hesitancy that we announced this 
conclusion. What, then, was our surprise, in finding sub- 
sequently a remarkable coincident confirmation of this de- 
duction in the last work of that extraordinary man, Noah 
Webster, LL.D., entitled "A Collection of Papers on Poli- 
tical, Literary, and Moral Subjects," published in 1843. One 
of the papers is " On the supposed Change ia the Tempe- 
rature of Winter,"" which, containing forty-four octavo pages, 
consists of two distinct essays read before the Connecticat 
Academy of Arts and Sciences, — the first in 1799, and the 
supplementary remarks in 1806.* 

In this investigation, Dr Webster commences with the 
davm of history. From several passages in the Scriptures, 
of equivocal import, written as early as the days of Mosea 
and David, it has been hastily concluded, that the climate of 
Palestine or Judea has undergone a most remarkable melio- 
ration. But the fallacy of this inference he establishes most 
conclusively, proving that the climate of Palestine has expe- 
rienced no increase of temperature for more than 3000 
years. In every part of the Bible mention is made of olives, 
figs, and pomegranates ; and even in the time of Mosea, the 
spies sent to explore the country came back laden with 
figs and pomegranates. According to Pliny, " Jndea is par- 
ticularly renowned for palm-trees or dates ;" and that these 



• Thew Essays were published in New Haiem, A.D., 1810, consti- 
tuting^ the first article in the " Memoin of the Connecticut Academy of 
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trees were not firat introduced into Jadea by the Israelites 
when they migrated from Egypt, is evident from the single 
fiM:t, that they found in the plaina of Moab, and in the rici- 
nity of Jericho, the most luxuriant palm-trees. Even the 
word Jericho, which is called in Deuteronomy " the city of 
pfJm-trees," signifies in the Ethiopic, according to Dr Web- 
ster, a palm-tree. " We hare tlien," says Dr W., from these 
and other facts adduced, " certain proof that Palestine, more 
than 3000 years ago, was a milder climate than Italy, milder 
than the south of France, as mild as the coast of Africa at 
that time, and milder than South Carolina at this day." 

It is by the same summary mode of argument, that Dr W. 
dismisses the seeming facts adduced by the Abb^ Du Bos, 
Gibbon,' Hume, Williams, and others, from the writings of 
Homer, Virgil, Pliny, Juvenal Livy, ^liao, Horace, and Ju- 
lias Csesar. In regard to what writers have recorded of the 
winters of ancient Gaul and Germany, our own views, given 
in detful elsewhere, find a singular confirmation in those of 
Dr Webster. The remark of Gibbon, already quoted, refer- 
ring to the freezing of the Rhine and Danube, that " modem 
ages have not presented an instance of a like phenomenon," 
he-says, *' is contrary to all historical evidence, and even to 
&ctB which took place during that author's life." 

Dr W. dwells particularly upon the vegetables which flou- 
rished in the Augustan age in Gaul ; and these evidences he 
regards as our own safest guides. He concludes with the 
following striking remark : " Olives grow and mature there 
(the south of France), precisely within the limits marked by 
Strabo and Pliny ; and, as far as we can judge, not a league 
farther north than they did 1800 years ago." But as re- 
spects the influence of temperature on the geography of 
plants, Dr W.'s remarks are defective, in consequence of his 
limiting his comparisons to the mean annual temperature of a 
locality, which is entirely subordinate to the distribution of 
the temperature among the different months of (lie year. It is 
true De Candolle bad not written in 1799 ; but in publishing 
in 1S43, it should not have been forgotten that a new era 
had arisen in meteorology. 

Dr Webster's final conclusion from thb extensive and most 
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learned array of historical facts, ia for tbe fint eaaay, that, 
as respeetfl both tbe old and new irorid, " the bypotheas of 
a moderation of climate appears to be uDsapporied." And, 
for the second— -" Bat we ciu hardly infer, fi^m the facta 
that have been yet collected, that there ia, in modem times, 
an actoal diminntion of the ^[gregate amoont of oold ia win- 
ter, on either continent-" 

Now, aa DrW.'B views relatrre to Qie inflaence that clear- 
ing tbe country of its forests exwcises upon the seasoDS of 
the year, also correspond remat^iably with onr own deduc- 
tions, we cannot fail to discover a maiked coincidence in the 
sunilarity of bis conclusions and that previously ezpreaaed 
by ourselves : " All observations, then, thus far confirm the 
belief in tbe general stability of climates. As regards the 
seasons, it will be shewn, however, that in countries covered 
with dense forests, tbe winters are longer and more uniform 
than in dry, cultivated regicois ; and that in summer, tJie 
mean temperature of the latter is higher. Hence, in regard 
to the opinion generally entertained, that the climate of Eu- 
rope has been very much meliorated Mnce the days of JoUns 
Cnsar, it is cleariy apparent, from the foregoing facts, that 
it is far &om being sustained by evidence sufficient to en- 
force conviction. But, at the stune time, while it is obvious 
that no material change has taken place, for the last 2000 
years, in the climate of Europe, tbe conjecttu^ that it has 
gradually acquired rather a milder character, or, at least, 
that ita excessive severity seems, on the whole, to oooor less 
frequently, appears to be mirranted." 

It is thus seen, and it is farther shewn, Uiat whatever 
difference tjiere may be between tbe seasons of ancient and 
modern times, they find an explanation without resorting to 
the un philosophical hypothesis of a general augmentation t^ 
temperature, So universal has been the opinion, that modem 
writers have experienced a material increase of temperature, 
that Dr Webster remarks, — " Indeed I know not whether any 
person, in this age, has even questioned the fact." Under 
these circumstances, the coincidence that both of us, inde- 
pendent of each other, arrived at the same conlasion — a coo- 
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dasioD adverse to ihe vox popuU, irhicfa thas Bpems to be not 
ftlways the vox Dei, may be regarded as affordiag a confirma- 
tioA of the legitimacy of the dedaotion. 

W« have thm att^npted to answer the qnestion, doeg the 
elima$e of a locahis, in a BerieB of years, undergo any perma- 
Bent ohangm ! And w« may add, that although the mean 
temperatBFeB,as has been ascertained byinstrumeDlalobaerTa- 
tions, vary from one another irregularly, either a few degrees 
above or below the abiolute mean temperature of tjie place ; 
yet H has not been found that the t«mperature of a locality 
sadergoes changes in any ratio of prt^ression. At i^e same 
time, this Beries of atmospherie changeB, however complicated 
atid perplexing, there is good reason to believe, is as deter- 
minate in its nature, as th« revolutions of the celestial bodies. 
When, however, the science of meteorology ahall have become 
more advanced, we shall doubtless discover that Utese apparent 
pertarbotimns of annual temperatures are real oscillations — 
vaat <7cleB, which will enable ns to predict, no doubt with 
some degree of certainty, the condition of ^tare fleaaonB. 

It now remains to advert to two collateral questaona ; It 
the climate mest ef the Alteghaniet milder 6y 3° of latitude 
tkam that eaet f Doe» the climate of our north-mettem frontier 
reaetKble that ^the Eattem States on their fint tettlement^ 

The opinion was early entertained, that the climate of tiie 
re^^on west of the Alleg^anieB, is much milder than that of 
tite district east. Mr JefferBOD estimated the difi«rence 
eqaivoleot to 3° of latitade, as similar vegetable productions 
sr6 found so many degrees farther north. 

These phenomena, M. Volney ascribed to the influence of 
tlie southwest winds, which carry the warm air of the Gulf 
of Mexioo np the Valley of the Mississippi. As North 
America has two mountain chains, extending from northwest 
to southeast, nearly parallel to the coasts, and forming almost 
equal mgleB with the meridian, Humboldt endeavoured to 
exptam the migration of vegetables toward the north, by the 
form and direction of tiiis great valley, which opens from. 
the north to the south, while the Atlantic coast presents 
Tidleys of a transverse direction, which oppose great ob- 
Btadea to the passage c^ plants from one valley to another. 
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The tropical current or trade wind, it is said, deflected by 
the Mexican eleTationn, enters the great baain of the Missiii- 
aippi, and sweeps over an extensive country lying east of the 
Bocky Mountains ; and that when this current continnea for 
some days, such extraordinary beat prevails, even through 
the basin of the St Lawrence, that the thermometer at 
Montreal sometimes rises to 98° Fahr. In winter, on the 
contrary, when the locality of this great current is changed 
to more southern latitudes, succeeded by the cold winds 
which sweep across the continent irom Uie Bocky Mountains, 
or descend from high latitudes, this region becomes subject 
to all the rigours of a Siberian winter. 

Upon the fallacy of these views, it is deemed unnecessary 
to dilate. It is proved by Ihermometrical data, that the 
climate west of the Alleghany is more excessive than that 
on the Atlantic side, a condition that would seem unfriendly 
to the migration of plants. Thus, Jefferson Barracks, on the 
AGssissippi, exhibits a greater contrast in the seasons than 
Washington City; and the same is tme in regard to Fort- 
Gibson and Fort-Monroe, notwithstanding the former is 1° 
32' farther south. That the climate of the Fenmsula of 
Michigan, encompasfied by ocean l^ces, should prove genial 
to plants that will not flourish in the same latitodes in 
the interior of New York, is indeed, consonant with the 
laws of nature ; and that the same plants should flourish 3° 
farther nortii in the VaJley of the Mississippi than on ihe 
eastern side of the mountain, finds a sufficient explanation in 
the following extract from Murray's Encyclopedia of Geo- 
graphy : *' Poweifnl sommer beats are capable of causing 
trees and shrubs to endure the most trying effects of cold in 
the ensuing winter, as we find in innumerable instances, and 
vice verta. Hence, in Great Britain, so many vegetables, 
fruit-trees in partimOar, for want of a sufficiently powerful 
sun in summer, are affected by our comparatively moderate 
frosts in winter ; while upon contiQentB, in the same degree 
of latitude, the same tree arrives at the highest degree of 
perfection." 

As the wriiar has found the (pinions of M. Volney, as well 
as those of Jefferson, Williams, and Bosh, quoted as oracular 
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is every work profeBsing to treat of oup climate, it may not 
be amiss to examine thia subject a little more in detail. This 
French philosopher had the singularly bad fortune of ad<^t- 
ing the errors of Dr Rush and Mr Jefferson. For example, 
according to the former, as we recede from the ocean into 
the interior of Pennsylvania, "the beat in sainmer \s less in- 
tense" — a phenomenon contrary to every law of nature, un- 
less reference was bad to the Alleghany elevations ; and, in 
accordance with the latter, the climate becomes colder aa we 
proceed westward on the same parallel until the summit of 
Alleghany is attained, when thia law is reversed until we 
reach the Misaiasippi, lehere it is even tearmer than the tame 
latiiw/e on the tea-board. This theory, by the way, ia based 
upon the testimony of travellers ; and " their testimony," 
says Jefferson, " is strengthened by the vegetables and ani- 
mals which subsist and multiply there naturally, and do not 
in our sea-board." — " As a traveller," adds Volney, " I can 
confirm and enlarge upon the assertion of Mr Jefferaon ;" 
and in regard to the temperature of the re^ons lying east 
and west of the Alleghanies, he concurs in the opinion, " that 
there is a general and uniform di£foreace, equivalent to 3° of 
latitude, in favour of the basin of tiie Ohio Mid the Missis- 
sippi." Thia conclusion, which is not deduced from ther- 
mometrical data, rests, it will be observed, upon the ^e- 
nomena of temperature and of vegetation exhibited in the 
region of the great lakes. " Even as high up as Niagara," 
he continues, " it is atill so temperate that the cold doea not 
continue with any severity more than two months, though 
this is the moat elevated point of the great platform— a cir- 
cumstance totally inconsistent with the law of elevations." 
He proceeds to say, that this climate does not correspond 
with similar parallels in Vermont and New Hampshire, " but 
rather with the climate of Philadelphia, 8° farther south. 
* * * At Albany, no month of the year is exempt from 
frost, and neither peaches nor cherries will ripen." The 
influence of the great lakes in modifying temperature has 
been already so abundantly demonstrated, that farther illus- 
tration is deemed supererogatory. The phenomena observed 
fay Volney ai'e truly facta ; but the causes being unknown, 
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the theory, in regard to the difference of temperature east 
and west of tiie Alle^ianies, was naturally snggested. In- 
stead of dedncing general laws from uniTersal facts, tliia 
tlieor}' of Volney and Jefferson was, as will be seen, a pre- 
mature deduoUon — the result of hast^ and partial general!- 
zation, 

M. Volney also presents an extended inTestigation of the 
vystem of winds in the United States ; and the ignorance of 
tliis celebrated traveller in tlius attempting to explain the 
meteorological phenomena pecaliar to the region of the great 
lakes, shewa how little was known, forty-five years ago, of 
the laws of meteorology. In reference to the Trans- Alle- 
ghany region, he thus remarks : — " I think I hare clearly de- 
monstrated, that the south-west wind of the United States 
ia nothing but the trade wind of the tropics, tamed out of its 
direction and modified ; and that, consequently, the air of 
t^e western country is the same as that of the CKilf of Mexico, 
and preriottsly of the West Indies, conveyed to Kentucky. 
From this datum flows a natural and simple solution of the 
problem, which, at first, mnirt have appeared perplexing, 
n>ky the temperature ef the wetlern country is hotter by 3° of 
latitude than that of the j4tlanlie coaet, thou^ only separated 
tttym it by the Alleghany mountfuns. The reasons of this 
are so palpable, that it would be only wearying the reader 
to give them. Another consequence of this datum is, that 
the south-west winds being the cause of a higher tempera- 
tore, it will extend the sphere of this temperature so mnch 
the forther, the greater the facility with which it can par- 
fade the coantt7 ; and this affords a very favourable presage 
for the parts that lie in its way, and are exposed to its 
influence, namely, those in the vicinity of I^akes Erie and 
Ontario, and even alt the basin of the river St Lawrence, 
into which the aouth-west wind penetrates." 

Now, these are the opinions still maintained at the pre- 
sent day, to account toe the supposed fact of the higher tem- 
perature of our tramontane region, It is a good rule in 
philosophy to aacertain the truth of a fact before attempting 
ita explanation' — a truism, the observance of which would 
have saved M. Voltiey the labour of constructing his com- 
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plez theory of tlie winds. All tliermometFical reaolts con- 
firm the law, that, in proportion as we recede from the ocean 
or inland aeaa, the climate growa more excessiTe ; and that 
tlie meteorological phenomena of the region of the great 
lakea do not onae from the agency of tropical winds, is ap- 
parent, from the aingle fact, that the winters are several de- 
grees warmer, and the Bmnmers at least ten degrees cooler, 
as regards the mean temperature of the seasons, than 
positions one hundred miles distant, notwithstanding on the 
same parallel, or even directly aouth ; and, consequently, 
equally exposed to the current from the Gulf of Mexico. 
Volney's theory, in truth, bears a contradiction npon its 
face ; for while he ascribes the modified climate of the lakes 
to the agency of tropical winds, he admits that the inter- 
mediate country traversed by these winds has a much more 
rigorons climate. 

The influence of pradomioant winds is manifest, however, 
throoghout the United States ; for one prevtuling wind, the 
Bouth-weat, blows from a warm sea ; another, the north-east, 
from a frigid ocean ; and a third, the north-west, from Irozen 
deserts. 

The modification in the climate of the valley of the Mis- 
sissippi, whatever may be its degree, arises from the com- 
bined agency of the Gulf <^ Mexico and the Great lakes ; for 
if land were substituted for the area of the latter (93,000 
square miles), that region would become, so far as the social 
state of man is concerned, scarcely habitable. 

The opinion that the climate west of the Alleghany range 
IB milder by S° of latitude than the east, — an opinion, quoted 
generally by writers as an established &ct, arose from the 
drcumstance that the United States present, on the same 
parallel, diffu*ent systems of climate, — causes upon which the 
ge<^raphical distribution of plants mainly depends. 

In reference to the organic life of plants, it is well known 
th«t to some entirely different cnistitutiwis of the atmos- 
phere are adapted. In reject to the culture of vegetables, 
U is necessary to keep in view thsea objects, — the mean tem- 
perature of the summer, that of the warmest month, and that 
of the coldest month ; for ^ome plant*, indifferent to high 
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Bummer temperature, cannot endure the rigours of winter ; 
others, slightly sensible to low temperature, require Tery 
warm, but not long summers ; while, to others, a contumous 
rather than a very warm summer seems best adapted. The 
development of vegetation in the same mean temperature is 
also retarded or accelerated, according as it is struck by the 
direct rays of the sun, or receives the diffuse light of a foggy 
atmosphere. On these causes depend, in a great degree, 
those contrasts of vegetable life observed in islands, in the 
interior of continents, in plains, and on the summits of moan- 
tains. Ah the region of the great lakes does not exhibit a 
greater contrast in the opposite seasons than that of Phila- 
delphia, it follows that plants which, irom not being adapted 
to extremes of temperature, cannot endure the severe winter 
of Albany, will Sourish in the more equalized climate of the 
same latitude on the ocean or the great lakes. 

Thus, as Volney and Jefferson saw that the vegetation of 
Philadelphia is found In the modified climate of our northern 
. lakes, while similar plants will not flourish on the same 
parallels in the interior of New York, Vermont, and New 
Hampshire, the theory in regard to the difference of tem- 
perature, east and west of the Alleghanies, was naturally 
suggested. If, however, these philosophers had chanced to 
observe the vegetation, by way of comparison, along the cosat 
of Rhode Island or Connecticut, and on the same parallel in 
niinois, or farther westward, instead of comparing the region 
of the lakes and Albany, the world would, of course, have 
been edified with the opposite theory, — vis., that the climate 
east of the Alleghanies is milder by 3° of latitude than that 
west. While at Fort Trumbull, Connecticut, the mean win- 
ter temperature is 39" 33', at Council Bluffs it is as low as 
24° 47'. Hence plants senuble to a low temperature, which 
flourish in the climate of the former, will perish in the latter ; 
for while the mean fempemtnre of the coldest month at Fort 
Trumbull is only 84° 50", atConncil Bluffs it is 22" 61'. This 
is also demonstrated by the average annual minimum tem< 
perature, that of the former being 9^ and that of the latter 
16° ; and equally so by the minimum temperature of the 
winter months, that of Decemher, January, and February 
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being, at Fort Tnimball, respectively 20°, 10°, and 16°, and at 
Council BlufiFa, 4°, 13°, and 11°. On the other band, it wUl 
be foand that the vegetables which can endure the rigorous 
climate of Council Bluffs will flouriah more vigorously than 
in the region of Connecticut ; for at the former the vernal in- 
crease is 27° 47', and at the latter only 11° 67'. Moreover, 
the latter increase is added to a winter temperature of 39° 
33' ; while the former, added to 24° 47', more than doubles 
itself, the influence of which upon the sudden development of 
vegetation has already been pointed out. Those relations, as 
developed in the tabular abstracts impended to the author's 
work on " The Climate of the United States, and its Endemic 
Inflnences," might be traced out much farther. At Council 
Bluffs the extreme of temperature in summer is also much 
greater tiian at Fort Trumbull, the mean maximum of the 
former being 104°, and of the latter 87° ; and, consequently, 
the annual average range stands respectively as 120° to 78°. 
In addition to these facts, it may be observed, that so far aa 
elevation is concemetl, that of the lakes being 600 feet, and 
that of Albany only 130 feet above the sea, the advantage of 
the comparison is, at first view, on the side of the latter ; bat 
this gradual elevation, it has been shewn, exerts no percep- 
tible influence. 

Does the climate of our north-met tern frontier retembU that 
of the Eattem States on their _first settiement / 

This question, it is true, has already been decided in the 
negative ; but aa changes of climate in the New World also 
are alleged by Jefferson, Volney, Bush, and Williams, to have 
snpervened, it may be well to make some inquiry into its 
truth. It is deemed unnecessary to quote here the loose, 
vague, and general statements of these writers, who thus as- 
sert, that, on comparing the results of recent observations 
on onr frontier, with the best authenticated accounts we have 
of the climate of the Eastern States, in their early settlement, 
a close similitude is found. The winters, it is said, have 
grown less cold, and the summers less warm ; consequences 
which are ascribed to the clearing of the forest, and the cul- 
tivation of the soil. That the olimate of the great lakes re- 

.Coocjlc 



230 Dr Forry on the Ciimate of the United Slatee. 

semble that of the sea coast vs very apparent ; but that Utia 
region intermediate, or the one beyond, ever maiatuned such 
a relation, is an assumption contrary to the laws of nature. 

Bense forests and all growing vegetables, doubtless, tend 
considerably to diminish the temperature of summer, by af- 
fording evaporation from the surface of their leaves, and pre- 
venting the colorific rays from reaching the ground. It is 
a fact equally well known, that snow lies longer in forests 
than on plains, because, in the fonner locality, it is less ex- 
posed to the action of the sun ; and hence, the winters, in 
fonner years, may have been longer and more nniform. As 
the clearing away of the forest caiuies the waters to evapo- 
rate, and the soil to become dry, some increase in the mean 
summer temperature, diametrically contrary to the opinion 
of Jefferson, Lyell, and others, necessarily follows. It is re- 
marked by Umfreville that, at Hudson's Bay, the ground in 
open places thaws to the depth of four feet, and in the woods 
to the depth only of two. Moreover, it has been determined 
by thermometiical ezperimenta, that the temperature of the 
forest, at the distance of twelve inches below the suHace of 
the earth, is, compared with the adjacent open field, at least 
10° lower during the summer months ; while no dtfi)»rence 
is observable during the season of winter. 

" The mere effect of cultivation," as stated by a writer on 
Physical Geography, " can never be very considerable in 
changing a climate ;" but although cultivation of the soil may 
not be productive of a sensible change in the mean annual 
temperature, yet such a modification in the distribution of 
beat among the seasons may be produced, as will greatly in- 
fluence vegetation. 

The unqualified decision of this question, as exhibited by 
Lyell, in the following quotation from his " Principles of 
Geology," is unsustained by any well observed facts i^" In 
the United States of North America, it is vnqiteitionabte that 
the rapid clearing of the country has rendered the winters 
few severe, and the summers less hot ; in other words, the 
extreme temperatures of January and July have been i>l>- 
served from year to year, to approach nearer to each other. 
Whether in this case, or in France, the meui temperatore 
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lis8 been raised, aeeoiB by no means as yet decided ; but 
there is no doubt that the climate has become, aa Buffon 
would have Biud, ' less ezceaqive.' " 

Coutrajy to Mr Lyell's opinion, one effect of clearing the 
country id, doubtleaa, to diatribute the temperature of the year 
fliers unequally, thus rendering the eeaaona more variable ; 
and hence caoeing, by the expoaure of foreeta to apring troata, 
a serioiw inconvenience, which has been experienoed both in 
this country and in Europe. The leaMm of late iuid variable 
■pringB, under Ihese eirciHnBtonces, may be explained by re- 
ference to the fact, that, while the earth, clothed with forest 
and covered with snow, is nevw frozen, and hence sprouts 
forth its vegetation as soon as the snow ia disaolved in spring ; 
the earth in an open country, on the other hand, requires, 
after the snow ia melted, to be thawed, thus rendering latent 
for several weeks a great quantity of calorics This ^ords 
an explanation of the changes of climate referred to by Jef- 
ferson, Huab, and Williama. If, indeed, the mean annual 
tunperature of V»mont baa riaen, according to Dr Williams, 
10° or 12° within a century and a-half, it muat surely have 
had an intolerable climate, when our ancestors landed on the 
rock of Plymouth ; and, upon the same principle of a general 
increase of heat in our climate, the cultivation of the olive 
and the fig, since the first settlement of our country, ought 
to have advanced as far northward as Pennsylvania, if not 
to Vermont itself ! 

Dr Webster devotes some ten pages in his first essay, to the 
qnestion of the cold of American winters ; andhe arrives, from 
a most extenaive investigation of hiatorical facta, at the con- 
closion, " that the wintera have been from the firat settle- 
ment of America variable, now mild,now severe, just as they 
are in the present age>'' A leading object with him ia to shew 
the errors of Dr Williams, who having maintained that the 
mean temperature of Italy has increased 17°, wished to esta- 
blish some analogous chutge in our own climate since its 
occupation by Europeans ; and Dr Webster proves most con- 
dnstvely, that " if Dr Williama is unfortauate in bis facta, 
he is- still more so in his reasonings and deductions. 

As reacts a supposed cbange 6f climate in the United 
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StstcB, the quotation of a single passage froin Dr W.'b es- 
say must here suffice. According to John Megapoleasis, a 
Dntch clergyman, who resided at Albany jast two centnnes 
a^, " the summers are pretty hot, and tlie winters very cold. 
The summer continues till All Bunt's Day (Not. 1), but tiiMi 
the winter sets in, in the same manner as it commonly does 
in December, and freezes so much in one night that tJie ice 
will bear a man. The freezing commonly continnes thrte 
monthg; sometimes tiiere comes a warm and pleasant day, 
yet the thaw does not continue; but it freezes again till 
March, and then commonly the river begins to open, seldom 
in February." Modem winters, according to Uiis accooni^ 
have not moderated. A common winter is still of three 
months duration, the Hudson, at Albuiy, usually freezing 
early in December, and continuing closed till March. 

From this extensive and learned array of historical facta, 
Dr Webster's final conclusion, in his second essay, as regards 
the influence of clearing the country of its forests upon the 
seasons of the year, has a striking correspondence with our 
own deductions. 

" From a careful comparison of these facts," he says, " it 
appears that the weather, in modem winters, is more incon- 
stant than when the earth was covered with wood at the 
first settlement of Europeans in the country ; that ihe warm 
weather of autumn extends further into the winter months, - 
and the cold weather of winter and spring encroaches upon 
the summer ; that the wind being more variable, snow is 
less permanent, and perhaps the same remark may be appli- 
cable to the ice of rivers. These effects seem to result ne- 
cessarily from the greater quantity of heat accumulated in 
the earth in summer, since the ground has been cleared of 
wood, and exposed to the rays of the sun ; and to the greater 
depth of frost in the earth in winter, by the exposure of its 
uncovered surfoce to the cold atmosphere." 

It is thus apparent, that the opinion that the climate of 
-the States bordering the Atlantic, on their first settlement, 
resembled that now exhibited by Fort Snelling and Connol 
Bluffs, ia wholly grataitons, and nnsostained by facts. No 
accurate tliermometrical observations yet made in any part 



Dr Porry on the CHmate of the United State*. 233 

of the world, aa already remariced, warrant the conclusion, 
that the temperatore of a locality undergoeB changes in any 
ratio of progression; but coaversely, as all facta tend to 
establish the position that climates are stable. We are led 
to believe that the changes or perturbations of temperature 
to which a locality is subject, are produced by some regular 
oscillations, the periods of which are to us unknown. That 
climates are susceptible of melioration by the extensive 
changes produced on the surface of the eulh by the laboom 
of man, has been pointed out already ; but these effects are 
extremely Hubordinate, compared with the modification in- 
duced by the striking features of ^ysical geography — ^the 
ocean, lakes, monntains, the opposite coasta of continents, 
and their prolongation and enlargement toward (he poles. 

But even Malte Bran has ventured the assertion, that 
" France, Germany, and England, not more than twenty 
centuries ago, resembled Canada and Chinese Tartary— 
ooontries situated, as well as our Europe, at a mean dis- 
tance between the equator and the pole." This illustration is 
cert^ly Tery unhappy; for rejecting the pretended antiquity 
of the Chinese — ^the fables in relation to Fohi and Hoang-Ti, 
the former of whom, we are told, founded the empire of 
China about five thousand years ago, we must, with Malte 
' Brun, dato ite origin at least eight or nine centuries before 
Christ. China should, therefore, possesa a milder climate 
than Europe, inasmuch as agriculture is represented to have 
been always in the most Nourishing condition. As the prac- 
tice of fallowing ia unknown, almost the whole arable land 
is constantly tilled, and even the steepest mountains, cut 
into terraces, are brought under cultivation. Now, aa this 
country still presents a climate as austere as that of Canada 
in tlie same latitudes, the conclusion is irresistible, that in 
proportion as the leading physical oharacters of a region are 
inunuteble in their nature, does error pervade the remark of 
Malte Brun — " That vanquished nature yields its empire to 
man, who thus creates a oountry for himself." A partial 
view of this question, indeed, not unfreqnently leads te the 
most unwarranted conclusions. Any changes in the climate 
of the United States as yet perceived, are very far frwn jos- 
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tifying tiw BADgaicfl calcul&tionB indulged in, a few years ago, 
by a writer, whose obeervations upon many other points are 
very valuable. " Bat there will, doubtless, be," he aays, " an 
amelioration in this partioolKr, when Canada and the United 
States shall become thiddy peopled, and generally cultirated. 
In this latitude, then, like die same parallels in Europe at 
present, »n<m and ice mUl bnsome rare pkaumemm, mtut tie 
orange, the oKve, and other vegetablet of the tame claes, mam 
ttrangert to the mil, mil become olffeete of the labour and teiiei- 
tude of the agriculturut." 

The fallacy of Ihe opinion Trtiich ascribes the mild climate 
of Europe to the influence of agrieultoral improTemest, be- 
comes at once apparent, when it is considered, that the region 
of Oregon lying west of the Rocky Monntains, which con- 
tinues in a state of prinutive nature, has a climate even 
milder than that of highly cultivated Europe in similar lati- 
tudes ; and, again, China, situated like the United States on 
the eastern coast of a continent, though subjected to cultiva- 
tion for several thousand years, possesses a ciimate as rigor- 
ous, and some assert even more so, than that of the United 
States proper, on similar parallels. 

It is thus sufficiently obvious, that the most diverse 
climatic phenomena on the same parallels find an explanation 
in the local influences of physical geography ; and that, con- 
trary to the opinion of Lyell, even the apparent anomaly pre- 
sented by the mild climate of Europe, and by the climatic 
rigour of eastern North America, hut confirms the hansony 
of these laws throughout the globe. But to explain this sup- 
posed exception to the general law, it has even been found 
necessary, as appears by a recent treatise on Comets by M. 
Arago, to have recourse to the action of one of these bodies. 
" As soon as the northern regions of Amerioa," he says, 
"were discovered, it was remarked by Ihe navigatrnv, that at 
the same latitude they were much colder than those of 
Europe. This fact, which could not be satisfactorily explained 
by the astronomic theory of elimates, engaged the attention 
of many naturalists, and among others, of Halley. Acoord- 
ing to that celebr^ed philosopher, a comet hod iortatsAy 
struck the earth obliquely, and changed the poaitien of ito 
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Axis of rotAtkm. la conseqaence of thftt erMit, the North 
Pole, which had originally been very near to Hudson's Bay, 
was changed to a more easterly position ; bat the counbries 
which it abandoned had bem so long a time, and so deeply 
ftoeeo, that evident vestiges still remain of its uicient polar 
rigotir. A long Beries of years would be required for the 
solar action to impart to the northwn parts of tiie new con- 
tinent the climate of their present geographical position." 

Fortimately, our lutowledge of meteorok^ is now suffi- 
ciently adranced to enable us to laugh at this crude explana* 
tioo of a change in the posEtum of tlie terrestarial axis, result- 
ing from the eoDcus^on of a oomet. — ^mericoM Journal of 
Btitnce and ArU, vol. xl?ii., Ko. 2, p. 321. 



Source of Fluorine in PottSl Sonet," 

The analysis of fossil bones, commuoicatod by MM. 
Qirardin and Freisser to the Academie des Sciences, Octo- 
ber 1843, afford the only well-detailed numerical results of 
the compositton of this class of bones that we possess. The 
■atiiora appear to have bestowed oonsiderable care upon 
their research, and their estimato of the proportion of fluo- 
ride of calcium present wae as follows ;-— 

A metecarpvl bone of a Sear from tbe CATem of Mialet, 1-09 

Tiuk of an Elephant, .... 264 

Vertebra of a Fleiiounnu, . . . 2-11 

The great bone of the FoeUIoplearoa BnckinsdiL . 1*00 

lUbofanlchthyouurni, .... 1*08 

Head of the «am« IcUhyoMnnii, 1-6A 
Bone of tbe LaBMotin, frua the teitiat; formation in the 

Mvirone of Valogne*, , . ff-12 

This fluoride would appefu* to form a distingoishing marie 
between fossil and recent bones, although Berzelius has found 
it to exist in these latter ; and Marchaod, in some recent 

* Extnot from a comnunication made to tbe Aaeocutum of American 
OerioflHi aad Nattvaluta, at WMUnsttm, May 1844. 
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experiments, mentioDB the same fact ; still many other c^w- 
mists have not sacceeded in detecting it. MM. Ginvdin 
find Freisser snppose that it was owing to some accidental 
circnmstances that Berzelias was enabled to discover it in 
the cases that he examined, they having, in no instancA, 
found it, although carefully sought for. My experience tends 
to confirm BerzeliuB in his statement, having, in several 
cases, obtained most decided evidence of its presence in re- 
cent hones, but in very minute quantity. In many instances 
I failed to detect it, and attribute the failure more to the 
minuteness of the quantity than the total absence of it 

I would here remark, that in examining for fluorine in the 
ordinary way. by testing the effects of the hydro-flaoric acid 
(liberated by the action of sulphuric acid) upon waxed glass, 
with characters traced out, the process requires some pre- 
caution when the quantity present is supposed to be very 
small ; for I have t>een able, in several instances, to obttun a 
permanent delineation of the characters traced, without the 
presence of fluorine. In these cases it is caused by the 
action of the vapours of either sulphuric or hydrochloric 
acid upon certain kinds of glass that conttun a large quan- 
tity of metallic oxides, or upon glass the surface of whit^ has 
been altered by the action of the air ; there is, however, no 
apparent corrosion in these cases. 

The existence of fluorine in fossil bones, and its donbtfol, 
or, as some say, absolute, non-existence in those of recent 
animals, have induced MM. Girardin and Preisser to con- 
clude that it did not belong oripnally to the bones of fossil 
animalB, but has found its way there by infiltration afifcer 
death ; and they appear to have come to this conclnsion 
without having examined the chemical chu'acter of the for- 
mations from which the various bones were taken. 

I had an opportunity of throwing some light upon this sub- 
ject, from the examination of two bones taken from the same 
calcareous deposit, and within two feet of each other, the 
one cellular, and the other compact. The ceils of one of 
these bones were filled with small concretions of calcareous 
matter, evidently arising Irom the infiltratioD of some of the 
material forming the bed in which they lay. These eonere- 

D,g,l,.,.d,i.COOglC 



Source of Fluorine in Fatsil Bones. 237 

tions, it would sSem, ought certainly to contain a portion of 
whateoever matter had been infiltrated, as all infiltrations 
must have passed in together. Theae conepetioafl, cawfiilly 
detached from the bone, were examined especially for fluo- 
rine, but not the slightest trace was found ; whUe, on the 
contrary, a very small quantity of the compact part of the 
same bone gave decided indications of the presence of this 
Bnbstaace. This fact must certainly lead to the conclusioD, 
that the fluoride of calcium in the body of the bono was not 
infiltrated ; for, had it been otherwise, it would have been 
associated with matter known to be infiltrated, as (be calca- 
reons nodules. 

The stune cellular bone was examined as a whole — tiiat is 
to say, without detaching the calcareous matter, in com- 
parison with the compact bone from the same locality ; and 
in the former there was found less fluoride of calcium than 
in the latter, contrary to what would have been the case had 
this fluoride been infiltrated. 

Compact bone, 2'iS per cent, fluoride of calcioin. 
Cellular bone, 2-00 

The deposit from which these bones were taken was ana- 
lyzed, and fluoride of calcium detected, but in very small 
qoantity ; and whether it arises from disintegrated osseous 
matter, or belonged originally to the calcareous remains 
forming this bed. is of no consequence ; sufficient is it for 
OS to know, that it has an organic origin, having been a part 
of either mollusca or vertebrated animals ; and were it ne- 
cessary to suppose that it could have existed in only one of 
those, I should unhesitatingly attribute its origin to the ver- 
tebrated animals, particularly on account of their abundant 
provision of phosphates. Bones were also examined that 
contained fluorine, when the deposit from which they were 
taken shewed no traces of this element. 

Dr Daubeny has lately examined the question of the exist- 
ence of fluorine in recent bones, and decided it in the affir- 
matiTe. 

It is not surprising that we should find the phosphates 
and the fluorides associated in the animal kingdom, for, in the 
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matrai kiogdcai, flaorine U a rerjr oonmKHi atteodant apon 
&a phospfaateB, as, for instanoe, in tte Apatitei, Waguerite, 
Wavellite, Urinite, &e. ; and, I think, if we search iba stineFal 
kingdom, we shall not find bo constant an auodation of any 
two elements as flaorine and phosphorus. All the photphatea 
of the alkalies and earths contain flaorine. 

If, then, this element is assofuated with the phosphates, 
they most exist together in the soils, arising from the dia- 
integration of the rocks containing those minerals, and Ihe 
plants growing npon those soils would, upon taking up the 
phosphates, naturally appropriate the accompanying fluo- 
rides ; which two classes of salts would subsequently pass to 
the same portion of tiie animal feeding upon those plants, 
namely, to tiie bones. 

The reason why th% existenoa of flaorine in recent bones 
is doubtful, may be owing to the fact, that the great mass of 
the pbmphate of lime originally in the soil has, irom various 
canses, disappeared, and with it the flooride of calcium ; and 
that the portion of this latter still remaining is so small, 
that, notwithstanding the double condensation that it under- 
goes, throng the agency of plants and animus, it is not in 
BufBcient quantity to come readily within the reach of our 
tests. — American Journal of Science and Art*, toL xlviii.. 
No. 1, p. 19. 



On " G»m Pfreha" a peculiar variety of Caoutchouc. By 
DouQLAB Maolaoan, M.D., F.R.S.E., &c. Commoni- 
cated by the Royal Scottish Society of Arts.* 

Gutta Percha is the Malayan name for a substance which 
ia the concrete juice of a large forest tree, native of the 
shores of the Struts of Malacca, Borneo, and the adjacent 
countries. The tree yielding it is unknown botuticalty, all 
the information we possess regarding it being, that it is a 
large forest tree, and yields this product abundantly. We 
are indebted for our knowledge of it to Dr W. Montgomerie, 

■ Bead befote the Society SSd June 18W. 
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H^I.C.S., whosa spirited exertions to improve the cultiT»- 
tjon of various articles of colonial produce at Singapore have 
obtained for him several distinguished mwks of approbation 
£rom the Koyal Society of Arts of London. For his comma- 
nication regarding gutta percha, Dr Montgomerie received 
a silver medal from the Society. 

This substance, in its crade state, differs, in many particu- 
lars, from common caoutchouc It is of a pale-yellowish, or 
rather dirty-white, colour. It is nearly aa hard as wood, 
though it readily receives the impression of the nail. It is 
very tenacious, and not at all elastic. 

It seemed to me to be worth while to determine, whether 
or not tiiis substance really was a variety of eaoatchwio, and 
for this purpose I subjected it to the ordinary process of ulti- 
mate analysis, and obtained as its per-centage composition, 
carbon, 86-36; hydrogen, 12-15; the remainder, 1-49, trag 
most probably oxygen absorbed from the air during the pro- 
cess employed for purifying it, as the substance, whilst heat- 
ing on the vapour-bath, acquired a brown colour. The only 
analysis of common caoutchouc witii which I am acquainted 
is that of Faraday, who obttuned, carbon, 87'2 ; hydrogen, 
12'8. The results are sufficiently near to warrant the con- 
clusioD, tiiat the two matters in question are generioally the 
same. 

I found, also, that the gutta percha yields the same pro- 
duct of destructive distillation aa the common caontobonc 
Without entering into details, I may briefly state, that botli 
equally yield a clear, yellow, limpid oil, having no fixed 
boiling-point, and, therefore, being a mixture of different 
oleaginous principles. In both instances, the distillation 
proceeds most freely at temperatures between 360° and S90° 
Fahr., and seems almost stationary at 385°. Comparative 
analysis of similar portions of the two oils were made, and, 
as is already known of oommon caoutchouc, the products 
exhibit a constitution represMited by the formula C,a H,. 
The gutta percha thus ^vpeors really to be a modification of 
caoutchouc. 

In its general properties it likewise shews a similarity to 
common caoutchouc. It ts soluble in coal naphtha, in 
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choao oil, and in etiier. It ie insolable ia alcohol and in 
water, and floats upon the latter. 

Its most remarkable and distinctive peculiarity is the ef- 
fect of lieat npon it. Wben placed in water at 110°, no effect 
is produced upon it, except that it receives the impression of 
the nail more readily ; but when the temperature is raised to 
145° or upwards, it gradually becomes bo soft and pliant aa 
to be capable of being moulded into any form, or of being 
rolled out into long pieces or 6at plates. When in the soft 
state, it posBcsses all the elasticity of common India-rubber, 
but it does not retain these prop^ties long. It soon be^ns 
again to gi'ow hard, and a short time, varying according to 
the temperature and the size of the piece operated on, re- 
giuns all its original hardness and rigidity. A ball one inch 
in diameter was completely softened by boiling water in ten 
minutes, and regained its hardness completely in less ihaa 
half an hour. It appears to be capable of undergoing this 
alternate softening and hardening any number of times with- 
out change of property. 

It ia also to a certain extent ductile. When soft it is easily 
torn across, but when hard it is very tenacious. A piece not 
an eighth of an inch in thickness, when cold, easily raised a 
weight of forty-two pounds, and only broke when half a 
hundred weight was attached to it. 

From these properties, it seems capable of many applica- 
tions in the arte. Its solution appears to be aa well adt^ted 
as that of common caoutchouc for making waterproof cloth, 
and, whilst softened, it can be made into solid articles, such 
as knife-handles, door-handles, &c. The Malaya employ it for 
the former of these, and prefer it to wood. A sui^eon, ftir- 
uished with a small piece, could easily, with the lud of a little 
hot water, supply himself with bougies or peasarieB of any 
size or form. 

[Dr M. exhibited a knife-handle, a ^^Iking-cane head, a 
riding-whip, and other articles, made of gutta percha.] 
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On Pteudamorphout Minerals. By Dr J. Reinhabd Blitii.* 

Br Blum, in his interestiBg Tolume, dividea all Paendo- 
morphs into two classes : — 

Class L Pseudomorphs produced by a paiiial change in 
the compoBition of the original mineral. 

Class II. Pseudomorphs produced by a complete diaplace- 
ment of the original mineral by another. 

In the first class, one or more elements are removed, added, 
or introduced by mbsHtuHon ; and these three modes consti' 
tute three divieitma of this class of pseudomorphs. As an 
example of the /irit of these subdivisions, we instance Gay- 
Lassite changed to calc-spar by the removal of carbonate of 
Boda and water ; the tecond, anhydritCi changed to gypsam 
by the addition of water ; the third, gypsum changed to calc- 
Bpar, by the tubititution of sulphuric acid for carbonic acid. 

In the tecond class, to form the pseudomorph, the original 
mineral ie wholly removed and replaced by another. 

The following catalogue contains the various examples 
enumerated by Dr Blnm of tbese difi^rent kinds of pseudo- 
morphs :— 

CLASS I. 

SOBDIVIBIOir 1. 
Pieudomor^ Form Imitated. 

Calc-Spar, Oay-Lnuite. 

Efoaite, Anoalueite. 

Steatite, Hornblende. 

NatiTe Copper, Red Copper-Oie. 

Titreoiu Silver, Red SilTeivOre, 

BlTBSITISIOV 2. 

OjpBom, Anbjdrite. 

Mie», Finite. 

Aatimoay Bloom, Native Antimoiiy. 

Anglente, G&leoa. 

BpecnUr Iron, Uagnetio Iron. 

Brown Iron-On, Specular Iron. 

Malachite, Red Copper-Ore. 

Tariegated Copper-Ore, VitreonB Copper. 

Copper PTiitee, Vitreoui Copper. 

* Vidt tbe voik entitled, " Die Paendomorphoten dai Minenl- 
reichee," by Dr J. R. Blum. 8to, pp. 378. Btutpwd. 1843, 

VOL. XXXIZ. KO. LXIVIII. — OCTOBBK 1845. ft. , 
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SUBSITIBIOF 3. 
Ptn4omorf\, F«rm Imitatti, 

BeaTT-Spar, Witberite, Burto-CAldte, aad Calo-Spar. 

Dolomite, CUe-Spitr. 

C&IcedoDj, Dktolite. 



Litbomain, 
Kaolin, 

MiM, 

Pcebnito, 
rale. 



Chlorite, 
Hamblen de, 
Oieea-Barfi, 
Pjioliuite, 



Anthuopy OobO) 
AntimoDjr Blend*) 
KromthOdtn, 
Waivtn, 
Frromorpbite, 
Wlite-Lead Ore, 
MolybdMte of Lead, 
Red lion On, 
Brown Iron Ore, 

Oathite, 

Pyritea, 

Green Vitriol, 

Piendotriplite, 

Wetfrwn, 

Cob&HBloen, 

Black Copper, 

Halaohite, 

C3ii]PiocoUa, 



Tepai, Fekpor. 

Peapar, Porcelun-Spor, LeadtB' 

Asdaluatt*, Wemenkit ToooiwdilM. 

ADalcime, LeonluLrdile. 

Kyanite, Febpar, Pyiope. 

Sotomka, SbimI, Qnarta, Aadaluite, Topa^ 
Febpar, Micm Wemerite, Tounuliae, 
BtaUTotide, Oaniet, Idocnue, Aogite. 

Angito, Uonblttide, CbvTaoUto* 

Qanet, Uonblende. 

MaaganHe. 
Manganite. 
finf AstiwoBjr. 
Qray AatimeBy. 
Qt»7 Antimon;. 
Needle-Ore. 

Qalena, Wfait*-Lwd Ore. 
Galena, Whita-Lead Ore. 
Qaleoa, Aoglestte, Leadhillite. 
Galena. 

pyritei, Cube Ore, Spathic Iron. 
Ankerite. PjiiM, 'V^ite Iron Pyritei, fieo- 
rodite, Cube Ore, Spathic IrQp. 



Ws^ickei 



T^hrline. 

8«Sedit«. 

iaaaltine. 

Vitreoni Copper. 

Amrite, Copper Pyritea, 

(rtt^per Hiea and Bed Coppet Ol*. 



Common Saltf 

AnliTdrite, 

Gypnim, 

Polyhalite, 

CartKmate.a( 8trp9)wv 

Qnarti, 



CLASS IL 

Dolomite. 

Common Salt 

CommoQ Bait. 

Common Salt. 

Gypanm. 

fieary-Spar, FInor-8par,fiypsum,C«lo- 
SpM", B a ryto C a lei t e, Drforote, Babea- 
^te, Galenm Wbite-Laad On, Specnr 
lar Iron, Pyritet. Spathic litui : aa 
iVow, Calc-Bpar: aiCafMttony.HeaTj' 
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Spar, Flaor-Sp«r, Calc-Spu, Dolo- 
mite, Pyromorphite : m Cornelian, 
Caits-Bpix, Micai, SpsUiie Iroa; «■ 
Scmiopal, Cklc-Spav, 

PInor-Sp»r, 

Cale-Siw. 

Calc-SpM\ 

Caht-Spai'. 

CalfNSpar. 

He&T7-Sp«, Floor- Spar, Cube 0». 

Fliior-S|Nkr, Calc-Sptur. 

FluoT-Spw, OOc-Spar, Dolomita, Qalena, 

PjvoittDrpIiite. 
Felspar. 

HMVj'SfMr, Flnor-Spar. 
FlaoT-8pu, Calc-Spar. 
Heai7-Spar, Fluor-Spar, Calc-Spw^ 

Dofonute, QtUkrte, Cwaptonite, Blende, 

Galena, Pnomorphite, Wliite-Lead 

0», Red Copper Ore. 
Heavy-Spu, CtJc-Snr, Qiurtc, Brittl* 



Lithomarge, 

Felipar, 

HeerscliauiD, 

Ppolaute, 

Hanimannite, 

Hanganita, 

Psilomelan«, 

Cidainiiie, 

Electrio Calamimo, 

Tib Ore, 

White Lead On, 
Peroxide of Iron, 
Brown Iron Ore, 



WIdte ho* Pjritoi, Brittle Slver Ore. 

Siathic Iron, Calc-Spar, Dolomite, 

■lachite, Calc-Spar, White-Lead Ore. 

ChijiocoQa, White-Lead Ore. 

To this catalogue we may add the following :— 



Green Earth, 
Chlorophrllite 
ReuisMerite, t 



under the fbrm of UaydeDit& 

I and Fahlunite, under the form of loUte. 

under tiie form of Aogite. 



FundomorpfaooB changes ia llie simple aalts, produced hjf- 
» replacement of the odd or base, admit of easy explaoation 
wgaa tke most eomnon priaciples of chemistry. Such is the 
change of carbonate of lime to sulphate of lime (gypsum) hy 
the ezpuMoa of Uie weaker acid (carbcmic) by Mlphuric aeid, 
and we need only look to aome deeompesiog pyrites (sulpha- 
ret of iron) for a source of this acid. Other changes are 
more difficult of explanation. We shall now notiee some of 
ihe more interesting facts in Dr Blum's work. 

Gypsum mith the form ^ Anhjfdrite.—'Lair^ deposits of 
«ahydrite have midergone this chu^e to gypsum. Id the 
Canaria Thai, a bed of this mloeral in mica-slate consists of 
^psum whercTer it is exposed. At Bex, in Switaerland. 
the ■oase fact is obaerred ; tlie unaltered anhydrite is inra- 
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riably obtMned by dig^ng down sixty or one baadred fe«t 
from the surface. The same has been observed by Albert! 
in the Muschelkalk of Germany. This change consists 
merely in the addition of water, and the facts cited evince 
that it takes place principally through atmospheric aguicy. 

Chalcedony mth the form of DatholUe. — According to Levy, 
the chrystallized chalcedony from Hay-Tor, Devonshire, 
called Haytorite, is altered Datholite. The change conaists 
in the removal, from the compound, of lime, bonuuc acid, 
and water, and the addition of silica. 

Lithomarge with the form ff Topae. — Topaz altered to 
lithomarge occasionally occurs in Brazil in a talcose alate, 
and a Siberian specimen has been observed with a milk- 
white exterior, owing to a similar change. The change con- 
sists in the removal of fluoride of aluminum and the addition 
of water. 

Kaolin nith the form ofFelgpar. — ^This very frequent change 
requires onlv the most common agents. Forchammer haa 
qbewn that heated w^ter, even when pure, will cause the 
alteraUon ; but Dr Blum is disposed to consider carbonic 
acid as usually present when it is in progress, and alludes 
^ instances of regions of carbonated waters where the pro- 
cess goes on with unusual rapidity. 

Mica Kith Ike form of Andalusile. — Crystals of andalosite 
have been observed changed wholly to a light-coloured mica, 
and others in which this change was but partially complete, 
the ends being mica and the middle andalusite. In the 
change, silica and potash are added. 

Mica with the form of Scapolite. — Dr Blum deacribes a 
crystal of scapolite altered to mica, from Arendal, which is 
three inches long, and consists of an aggregate of mica 
scales. Along with the altered scapolite there is a soft talc- 
like mass, which also appears to have been produced by the 
alteration of this mineral. 

Mica rvith the form of Tourmaline. — Crystals of tourmaline, 
consisting of mica, or with mica terminations, have been ob-? 
served in Saxony, at Heidelberg, near Bozena, and else- 
where- That at Rozena is a red tourmaline, altered to lepi- 
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dolite or reddisli mica. The micarelle or micanite of Neu- 
stadt is ahewQ by Dr Blum to be altered tourmaline, some 
of the crystals having distinctly the fbi-m of that mineral. 

Preknite teith Ike form 9f Analcime. — These peeudomorpbB 
occur at Dumbartoo, at Molignon in the Tyrol, and near 
Wolfstein in the district of the Lower Rhine. At the last 
locality they xre associated with calc^spar and datholite in 
diorite. The datholite appears to have been partially acted 
npon at the time of the change, and is sapposed to have 
given the lime to the forming prehnite. 

Tale with the form of Eyanite. — These psendomorphs have 
been observed at Wustuben, in the Fichtelgebirge. The edges 
of the crystals are rounded, and the surface is covered with 
a thin crust of talc ; within they are a iine-grained aggregate 
of talc, posseaung the softness and other characters of this 
mineral. The change consists in the substitution of magne- 
sia for alumina. 

Tale mith the form of Felspar. — >Tbis peeudomorph has 
been found at the tin-minea of Altenberg in Saxony, associ- 
ated with quartz, specular iron, and light-coloured talc. The 
felspar crystals consist of talc in fioe foliated griuns ; they 
have a rough drusy surface, yet tolerably sharp edges. 

Steatite nith the form of Hornblende. — The Pargasite oc- 
curring io granular limestone at Pargas, Finland, is some- 
times altered to steatite of a greenish colour. From the 
Dature of the crystals, Dr Blum infers that the change com- 
menced at the centre where it is most complete. It requires 
the removal only of the lime. 

Steatite nith the form of Quartz. — These pseudomorphs 
occur at GSpfersgriin. The form and strice of the planes are 
well preserved. Where the change is partial, the quartz has 
become whitOf and without lustre ; when complete, all the 
characteristics of the quartz are lost except the external form, 
and a soft earthy steatite has taken its place, 

Dr Marx has suggested, that the magnesia that caused the 
change come from the bitter spar ; but Dr Blum urges, in 
opposition to this view, that the magnesia in this mineral is in 
■mail quantities, and still remains in the bitter spar pseudo- 
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BHK^^i and incliaei to the optnicm on tiie eontrary that the 
■quartz afforded the silica ihat baa altered the bitter s|>ar- 
SeTwaJ instaocea are referred to of maaBire and colomnar 
quarte in the some regioo a)t«%d to steatite, aod also fiiliated 
quartz iuterlatniaated with fiteatite in eoBaequeoce of a par- 
tial change. The strve of the aorfooe, atill retained, ^hev 
that the wh(4e was originally quartx. 

AX Qji^erQgriin tiie gaagne is a ateatttie slate, l^g be- 
tween mica-^to belew, and fffobably granular limeatooe or 
dolomite above ; and there ia every reaeon to believe that, ihe 
vteatitic rock is an idtered mica-slate. After pasaing Uiroagfa 
twenty-four to thirty feet of the decompoaed slate of the aor- 
6we, the ateatite first appears, and eiHitiniies forfif^ or nxty 
feet ; below thia the paettdomorphoos quarti and bittw apar 
are obtained both in c^tals and maasive. Near by this the 
■kica-Blate becoiaes penetrated with granalar limestone. At 
Hohleabnmn the same granular limestone contains, besideB 
maasea of qiiM*tz, ootahedroiu of fluor-spar. These facts are 
BTged by I>r Blum M evidence that the same process whidi 
prodoced the steatitic pseadomorphs changed the rock cen- 
tainiI^l; them from a mica-alate. The steatite replacing the 
quartz is quite pore ; while tJiat of the slate ia brown and int' 
pure, from the inm in the mica, and looks like a olay-alate. 

The aei^ntine of Monte B.oea affords sindlar pseodcmu^hs. 
^ Blum describes a geode in his c<^ectaon. w whieh tbe 
terminal angles are steatite, and the exterior of the cryetals 
baa become yellowiah-wbite, or browni^'red, without a£fect- 
iug the sharpness of the edges or smoothness of tiie Msfaoea. 
The specimen is from Olmutachen, in MtUiren. 

Similar crystals have been found by n^eaaor Emm^w in 
the serpentine of Middlefield. Ma>BS., and by Dr Fowler, m 
tiie grumlar limestone of Newton, N. J. 

Fimelite is supposed by Dr Blum to have often (nlginated 
by similar changes ; and also Me««diaam at Hrubeehnkz, 
in serpentine, have often, be states, a nucleus ol Jiretbme, 
(a coarse land of c^al occurring there in similariy shaped 
nodules), while others are wholly Meerschaum. Dr Blum 
■suggettta, that the silica that has pa«aed off in the change ia 
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loimd in tbe c^al ihftt veaan at tiie Bam« looality. abd find* 
frof^ of Uiu m ths fbrmi and positknt of the opal. 

SieatUe wM ike form ^ AndaliuiUf-^Ptaviamorfht of thk 
-kind h»T« been dMeribed by Vob Leonbard, bad Goldfuss awi 
fiischof. Ths diange is a Mimpie replaowMOt af tbe alumina 
tiy magHSMa. 

SieatOe with the /»rm of meat-^A.\. MoBKoni, tabnlar cx7»- 
iab of mica idiangod t« stoatite oecnr along W^ iteatitic 
apineU. At Briina, tite aamo ocoars in a granitic rode, tbe 
wbirfe of wbkb is altered — tbe felaphr la kaolin, and tbe 
tvewn mica to a yellowii h - g i tan steatite. Tbe Thieralwim 
gcanite affMrde similar cbangBa. 

fkrpnUim, lUih tke/orm of Alffile.-^TStar fickwanesberg 
ia Saxony, a aarj^entine occora witb tbe £caiaW SaUHe. wbieb 
waa iakfD for cryatallized aerpmiaaA, tntil aflannu^B afaeim 
to have Am a^^ of «be latter a&toeral. A Mack aogite, 
altered to aerpentiae, baa beam £aaad at FaUan. 

£kTpaUiMe,wthtJ^^rmafStmi6kmde.^-<>YstaiKoeaatioo- 
iita, altered to serpentiii«, ban bean ofaeorred near Presnita, 
ia Bobemia, aad bomblende crystals ai Bartia. N«V Jertty. 
Sie geeywaeke of Hanaa, Weisdilitz, a^ OeibMkr^ affov^ 
«tkar knUities of these hornblende pseodonM^hs. 

SerpeMime, mth the form of OUmm»> — Qmoatadt baa sbewn 
4b«t crystals of aetpentine iron Modam in Norway haire the 
•iaem. t£ oliTine, aad n FoggeadfirTa .Anaakwi for 18S5, <ts- 
^aioed the ritemical cbatages pasMefl tivaqgh ia turBiiig 
olivine into aeipewttii& Some of (b« orystak are fa«st inchea 
iong; ilwy TiBtiaUy bava Mttaded angleB aad tittle hutre. 

Taaaaa has olgacted to tkls origie of tbew serpentine 
-cryatala, oa tka ^coaui of the «zteasiTe ebaog^ tkat murt 
ba.Ta bMo repaired in producing tbe wide-spread beds ef s«r- 
^pcatiae ; and als» tbat cryHtals of olivme of tbe nze of tbeae 
'Oiyat^ of ae^Mntuw had not been obBerred. Other raasona 
are brought forward by him for doabtiag Qoesstedt's viev, 
but they appear sasatisfWitwy. Breitbaupt baa long since 
aoggeated, diat seqwntina m^ be an aliM«d bombloide rode 
4r dioritt ; beds of ^iorita a -Shod Vojgtlaad, Mm^iiaefl . 
JutM the dtaracitHa «f saifflDtiafif aad there is good reasMi 
ior keWriogt thai all s«^«ntin4, aa •mil as ilta oDotaiMd 
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minerals, is actiully of metamorphtc cnigin. The occurrence 
of so many pBeudomtHphs, consisting of steatitei an allied 
mineral, faToars this view. The exact imitation and doll 
lastre, leave little doobt that they are aotoally altered rays- 
tals. Besides, instances of olirine altered to a greenish en- 
brownish-yellow steatitic mineral have been described by 
-Reasa, aa occurriDg in Bohemia and elsen^ere. 

SomNende, with the form of AvgUe. — The nralite of Boee, 
a mineral witii tiie form of hornblende and cleavage of aa- 
gite, Dr Blam shews to be aa altered hornblende. He men- 
tions various instances <^ tlie wngglar mixture or union of 
the two minerals, which he explains by supposing this change 
to have been partially curied out. He deBoribes dmses of 
crystals from Arendal, Korway, which have the form of hom- 
blende, but nothing of tt« texture within, and which he ccm- 
dudes, theref(H*e, to be paeudomorpha of hornblende. Other 
examples of this kind of paeudomorph are aaid to occor in 
porphyry near Miaak, near Fredazzo in tlie Tyrol, at Mysore 
in Hindostan, and elsewhere. Br Blum also mentions a 
greeniah-white augite from Orange Gotmty, New York, in the 
Leonhard collectiona, which he anppoaea to have undergone 
the same change fivm hornblende. This is indicated both 
by its structure and anglea. 

The metamorphosis in iha composition producing this 
change is, in general, an increase of the bases. The varieties 
of the two minerals differ ao much, that it becomes difficult 
'to r^resent the change by means of the formulaa. 

Chiorite, mth the form of HomUende. — At Greiner, in the 
Tyrol, there ia a depoait of mlca-slato mtoated between gneisa 
and hornblende rock ; and the hornblende is changed to a leek- 
green and dark-green chlorite, some of the folia of which are 
an inch or more broad. Rose deacribea umilar facta, and 
mentions some crystals of hornblende that were chlorite ex- 
ternally, to a line or more in depth. 

Bromn Iron Ore tuith the form of J^ritee. — The change of 
pyrites to brown iron ore appears to be a very common one 
in nature, and is in progreaa at the present time. It consists 
in the removal of the sulphur irom the pyrites (sulphuret of 
iron), and the aobstitation of o^gen and water, and ia aap- 
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poBfld to take place generally by the formation, first, of a 
hydrated sulphate of iron, the sulphur and iron each uuitmg 
vriih oxygen, and then, fblloTring this, a removal of the Bol- 
phuric acid by some alkali or earth in the vicinity. Instances 
•re given of gypsom, thus produced by this acid, combining 
■wUh the lime of the gangne. A more direct mode, vrithout 
the change to a sulphate, is as follows : — The water present 
gives hydrogen to the sulphur, to form sulphuretted hydrogen, 
and oxygen to oxidate the iron ; and with the oxide thus 
formed, other portions of water combine and produce the 
hydrate of iron in brown iron ore. In ihiB process some 
mlphur is set free, and thus Dr Blum accounts for the in- 
crustation of sulphnr often found with decomposing pyrites, 
or in cavities ori^nally occupied by this mineral. 

The change producing those pseudomorphs, commences 
with the exterior ; and it is quite common to find ciystals 
with a thin incrustation of brown iron ore. Cubes, pent«- 
gonal dodecahedrons, and compound crystals, thus altered, 
are of frequent occurrence. 

Among pseudomorphs, in which there is a total change in 
the constitution of the mineral, or a complete replacement 
of the same by another, there are two distinct modes of for' 
mation. The substitution takes place either during the re- 
moval of the original mineral, or, afterwards, by infiltration 
into its mould. 

Of the latter mode, are, probablyi as our author suggests, 
the pseudomorphs of anhydrite, gypsiun, and polyhalite, with 
the form of common salt. The cubes of salt embedded in 
day were removed by solution, and the place afterwards 
occupied by the infiltrating anhydrite, gypsum, or poly- 
halite.* 

Of the fbrmer mode, are most of the pseudomorphs of 



* Tbe bopper-fonn claj-crystals found in the red nul of the Odod- 
d«g& lalt legion, appear to be casta of hopper-form crjatali of utlt. 
Thew hollow pjTftmidtil ciyatols were embedded in the clay (after 
being produced by the erapoiation of ult water over the clay), Hid 
cnbwqnently being diuolved ont^ left clay oatti of their lingular formi. 
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quartz. Implanted crystals are thus altered wbflB there are 
no moulds to be filled up. 

Another land vtill, proceflds from tke iacmstation of 
taystals by another mmeri^ and dieir subsequent removal, 
feavio^ a thin htdlow moold, with tbe external aad internal 
form of Hba original crystal. 

The TariooB siliceous psendomcopliB aire tlw most mmeroaa 
and molt intereoling of this class. We hava already eoa- 
merated them on page 242. The change is often completa 
tiirou^ the crystal, the whole being altered to quartz. In 
oflier instances, the intoior is Taoaat, or oonsists of the ori- 
ginal mineral still uoaltwed. Crystals of floor-^iar, ooaaigi- 
isg of qoarte, except a (imaU flnor nucleus, are noticed by 
Blum. An instance is given by oar autiior of fUtored cale- 
«par, in which tiie silica p^iefrated between tiie lamins, 
fiNming a eeries of plates, and the remaining lime afierwarda 
remoTed, left a cdlular crystal witli the general s^TUcture of 
the calc-iqMr. Their gnr&ces are generally rough or drosy, 
but sometimes are smooth, with the edges and angles riuurp. 

Betides the siliceous paendomoi^lui, others <rf special in- 
terest, are titose of felspar, witii the f(Hin of calc-spar; silieate 
of zinc, with the form of calc-spor, and other minerals, above 
-enumerated ; of tin ore, with the form of felspar ; peroxide of 
iron, with t^e form of calc-spar ; brown iron ore, with the iocax 
of heavy-spar, fluor-spar, calc-spar, bitter-spar, qoar^ &c. 

The acDOunt of tiie duages f>f calc-spar to silieate of 
■aoc, are interesting. When oompLete, the crystals oMi- 
msA wholly of granular ulicate of sine, with the inienor 
Jbrms, bnt aerer hollow. When less complete, zinc baa ia- 
orusted and penetrated between the cleavage, laomue of tiie 
lime, some of the latter being yet included. The sihoate of 
jeinc, which has here produced those pseudomcn^ous changes, 
appears to hare, in part, proceeded from zinc-blende in the 
vicinity. Br Blum supposes the first change to have been to 
sulphate of zinc, and then, through the action of culiceouB 
waters, to a silicate, the sulphuric acid going, at the time, into 
oombination intii lime, and fcaming gypaoiB, a jaiaeral ob- 
' Berved by Zimmermaim at the looafity. 
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He pwDdornDTplui at tin ore with the form offebpar, eorae 
^om the mine of Huel Coatea, in Corawall. They are mostly 
«atnpeKDd nyttdlB, mtii a roagb «xter«MT, aod c(«w0tiag of 
graimlar tin ore, more or less mixed with granular ^uorti. 
Jknbbt hM de»crU>ed aimilar pBeadonorphi, which are tJn ore 
in the middle, and pore nnaltered fclspar at each end. Blum 
na^M mcntioii of other specimeiu fnxa St Jast and Hatd 
Coatoa, wluch coneist of graDslar qoartE, and whit« mica, 
with diaserminated tin ore. Hem ^edmetts are foimd in the 
Ticdnity of the tin lodei of Comwuil, and aippear to shew, aa 
Dr Bfaun statee, that the gangne o£ the oreB waa prodneed by 
the same process that fisrmed theae pseadoraoTpfas. Von 
Dechen, in an account of the tin ore occorring in the Hyentte 
-and fehipar porphyry of AKemberg, meotionB that the rock 
adjoiohtg the lode is altered to honiBtoae mixed with graim- 
lar quarts, and oontuns disseminaited tin ore ; and also ooca^ 
siosally includes maaaes of qnartz and mica with more cr 
leas tin' — J. D. D. Ameriean Jownuil of BeUmee and Art», vol. 
xlviii., No. 1, p. 69. 



Obtenations mi pMudomorpMtm. By J. B. Dana. 

Notwitbatanding the exact balancing of chemioal frntQalas 
whicb we find through Dr Blom's work, there is yet much 
mystery with regard to the origin and formation of mineral 
.pseodtmiorphs. The elements removed and the amount added, 
may be laid down with mathematical exactness, bat that the 
cbai^ has consisted in precisely such a removal and addi- 
tion, is by no means rare. MoreoTer, in searching for the 
cansoB of pseudomorphouB changes, it appears to hare been 
too much the method to look for distinct causes for each se- 
jtarat« instance of pseudomorphism ; -whereas we deem it pro- 
bable that some few general prino^les will yet be ascertained 
that will embrace and esplun the whole subject. 

Althoo^ we cannot hope to remove all the obscnrity that 
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reste upon this subject, yet we may venture to offer aomd 
considerations in its elucidation, such as appear to result 
from tiie known causes acting in nature, and the facts that 
have passed in review. Could we believe, with some late 
chemists, in the transmutation of tlie elements, we should 
consider this a fmiUess subject of investigation, since, in the 
midst of the many possibilities which an hypothesis creates, 
we should hardly know which to choose. But the received 
principles of chemical science are believed sufficient for tiiesQ 
explanations, without the aid of such speculations. 

Viewing pseudomorphs with reference to their origin, we 
may make tiie following diBtribution of them ; those pro- 
duced, 

1. Bg Infiltration ; in which a cavity previously occupied 
by a crystal, is refilled by some other mineral. A cubic 
crystal of salt in clay is removed by percolating water, and 
the cavity afterwards filled with gypsum. In this there ia 
nothing chemical ; it is simply a mechanical deposition into 
a ready formed mould. 

2. ^ Incruttafion ; in which a mineral incrustation covers 
» crystal, which crystal is subsequently removed by some 
process of solution. Like pseudomorphs by infiltration, this 
process ia mechanical — a simple deposition of foreign matter 
aronnd a crystal. The process by which the original crystal 
was removed is a separate inquiry, and one of much interest. 

3. By Eeplacement ; in which one mineral gradually re- 
places another, assuming, at the same time, ite form, without 
any interchange of elements ; for example, the siliceous cubes, 
pseudomorphs of fluor-spar, in which silica replaces the ori- 
ginal fluor, and has taken on its cubic form. Here the pro- 
cess is, in a certain sense, chemical, and is wholly different 
from the simple act of deposition, by which the first two 
kinds of pseudomorphs above mentioned were formed. 

These three so different classes of pseudomorphs are in- 
cluded together by Dr Blum, and constitute his second sec- 
tion, headed " Verdrangung-Pseudomorphosen," or pseudo- 
morphs by expulsion. 

4. Bjf Alteration; in which some of the elements of tlie 
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original mineral are removed, or exchanged, or others added. 
Thus anhydrite becomes gypaum by the addition of water; 
felspar becomes kaolin by the addition of water, and re- 
moval of potash and some silica. This class includes all the 
psendomorphs in Dr Blum's first section, his "Umwuidlungs- 
Psendomorphosen," or psendomorphs by exchange. The 
change producing them is wholly chemical, being the result 
of chemical affinities. 

Dr Blum's subdivision of this class, although convenient 
for description, is objectjooable when considered with refer- 
ence to the formatJon of pseudomorphs. The change of horn- 
blende to steatite, placed in hiafirtt subdivision, is undoubt- 
edly due to the same cause that produced the change of 
augite, felspar, mica, &c., to steatite, given in hia third sub- 
division ; and tbe first-mentioned should be placed, in a 
natural arrangement, near the latt«r. The following distri- 
bution is proposed, but much further investigation is required 
before it can be fully carried out :— 

a. Pseudomorphs that are formed at the ordinary tempera- 
ture, and result from atmospheric agents. 

b. Pseudomorphs that proceed irom the same and other 
agents, bat only under the action of heat. 

5. Btf Allomorphotm ; in which a sulMitance, under one of 
its dimorphous forms, changes to the other witiiout altering 
the external form. 

The processes by which pseudomorphs of the first two 
kinds (by infiltration and bt/ iacrugtati/m) have resulted, are 
too simple to require further remark. We shall allude, cm 
a following page, to the causes that may have been instru- 
mental in removing the crystals. 

PSEtJDOMOEPHS BY REPLACEMEHT, 
The pseudomorphs by rsphcement, are considered the most 
singular of altered crystals. In some way, the substance of 
a crystal is entirely removed, and, at the same time, is re- 
placed by some other material, without chan^ng an angle or 
plane. Yet these altered crystals appear to be little more 
singular in their mode of formation than the common petri- 
Awtion of wood. The particles of wood, as they pass ofi', are 
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immediately replaced by the petrifying material, and so neaUf 
aa to leave every fibre Btill dietinct after the chaoge to atcHte. 
Tbere ia onlj &ia difEereoce in the proesw — gradual deeon- 
poaitioD ronovM the wood ; while, ia moai of Ui^ paeodo* 
marpha, aowe aoWeat or ehemieal agent ia requimd to carry 
off the caiginal mineral ; and this diatiactioa ia mora afpa- 
mtt tlian real. 

The nature of the solvent or chemical agent is tke hbax- 
[duned mystery with regard to ihew psendomorplu. 

It ia a &ct worthy of ^)«eial conaideration, t^t a large 
matjority of tiieaa altered crystals are eiliceona. Tbe silica 
of which they are oonstituted, we may a^ely cmchide to ham 
been ia solu^on, and some ailioeons fluid, therefor*, nnui 
have been operating upon them during the change. Was fliia 
fluid hot or celd 1 Was it a simple solution of wHeo, or were 
other aalia present T A Bohitiou of uHca, whether ceaoHing^ 
ftom iba decomposition of felspar at tite iwdmsry temfMr^ 
tare, or wbetiier, proceedifig from submarine Tolcamc aotioBv 
will, in eitlter case, contain other snbstanees. The alkali of 
the felspar, potash, or soda, pasaes off with tha liberated, 
silica; and, in the lattcor case, the heated water*, if marine, 
will include both soda and magnesiaQ salta. Soch are sdma 
of the elements that may hare been agtive in producing- tbaee 
diangea. If we nay suppose the solution to have been baated, 
still more efficiency is given to the chemical agents it ma^ 
contain, thraigh the diaaolving power of hot water ifaelfl 

But do we need other deconqtosmg diomioal agents besiilaw 
a heated solution c^ silica in water T Is not the pioceaa ona 
of removal by mmple solution, and a contemporaneous aob- 
Btitution of silica 1 A crystal of calc-spar in a hot silioeo« 
flnid, being exposed to solution from the actios of the water 
alone, the silica, depositing itself gradually on a redaction of 
tonperature, tahea the place of the lime as soon aa set free. 
This ^ipeara to be the prooesaby which emvib cha^ea hav<B 
takes place. Every sitici&ed foasil is an exam[^ o£ tfaia. 
pscudomorphous process ; and, instead o£ its being ooafined 
to the few silicified crystals, instances are distributed throng 
a large psrt of the sedimentary fbrmaitions of all ages. 

There ^leaara to be no uni^ of the silica wstli the Uhar^ 
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aied time, araee, altboogk ailicified foBsils are bo commoo, w« 
find nothing of ika tilicate «f lime, whtcb would thos rasuli 
and ■heir itwlf, eiiUier in the ftdjoioisg roelu, or the fossil 

The procMft, then, b probably a mere solutioni and am 
aittnding BttbBUhdaon. There i^pears to be something in 
the ffhCTyf=frl linves excited among the molecules, by the ^:o- 
oen of Bolntion, when Tery slow and gradual, which leads 
tiio mokwoles of any body that nay be paesiag at the time 
&«itt a liqviA state, to take the place saccessiTely of each 
tnolemla that is removed ; and thus it is that the original 
fenn to the mlnatest stria is so exactly assumed by the sub- 
athuiing mineral. 

Ihioreover, as a liquid, saturated with one salt, will not 
take vp as moeh of another, the solution of tbe lime in tite 
oaae oader eonsideratioa may be the ocvasion (^ the deposi- 
tioii of silica in its place. 

Fluwspar, and other ndner^B, may underga this chang* 
in the same namMr. Heary-spar is stated in our cbemis- 
triet to be entirely insoluble ; yet there is no doubt that 
Biany of its crystallizations in nature have takeai place from 
tolntion. — caTities in crystals <^ this mineral have contained 
a fluid which, cm evi^raration, affi»ded crystals of barytea 
We are not, therefore, authoriBed to assert tbe entire insolup 
biHty of heavy-spar undw all circumstaaces of heat and preg- 
sute. This mineral is found occ«pying cavities, and filliof 
veins in sedimentary limestones, that do not shew the least 
trace of the effects of heat. We must suppose heated waters 
acting nndar {wessore to have been solvent in these eases, 
bat not haated so highly as to crystaJUw the ietUmeotary 
limestones. 

Simple solution without decranposition spears to be tbe 
Host probable view of the change, as in the caae of tbe nlici- 
fied foanls. The same explanation embraces aH tiie varions 
liliceons pMudomorpbB, though so different in compoutien 
a>d character. We may suppose carbonic acid to be present 
to aid in carrying off the calc-spar, in order to produce the 
siUceons pseadamor|dL ; bat this explanation would extend 
to sulphate of barytet, finor-«^ar, fcc. Besides, it appears 
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improbable that the siliceous solutions that have altered so 
many calcareous fossils shoald have contained carbonic add. 
The reason that silica is so common in psendomorphs, at 
well as so common a material in the constitution of fossilixed 
wood and shells, consists in its ready iolation in water at 
high temperatnre under pressore, whenever an alkali is pre- 
sent, as is Been in many volcanic regions ; and its ready de- 
position again as the waters cool, Soluble minerala cannot, 
of couree, form psendomorphs of this kind ; and lime, whidt 
is slightly soluble, is a rare material for ttiis purpose, because 
it is not as readily deposited under the circumstanoes sup- 
posed. Yet we have caluveous petrifactions, which are 
formed from cold concentrated solutions of carbonate of lime 
in carbonated waters ; the lime being deposited as the wat^B 
evaporate, and the excess of carbonic acid passing off. 

Admitting the preceding views, we comprehend also fJie 
formation of other common psendomorphs in this division, 
consisting of brown iron ore. This mineral acts like silica 
in depositing itself in the place of the successively removed 
particles of the original mineraL The beds of this ore have 
proceeded evidently from more or less perfect solutions, as 
the stalactitio forms of the mineral prove. And should any 
process remove the material of a crystal exposed to such a 
solution, this iron ore might gradnally take its place. It has 
not the power, like silica, of decomposing carbonate of lime 
tinder any circumstances ; and, consequently, it is ineffident, 
except in making itself simply a substitute for the removed 
mineral. 

The pseudomorphs of peroxidt of iron are often ^iceons 
within, and it seems that the waters containing the iron were 
also siliceous. The ironstone petrifactions of wood, so com- 
mon in some formations, have often the hardness of qoarta. 
These facts, in connection with this — ^that the iron is tii« 
anhydrous peroxide instead of the hydrous brown iron ore — • 
afford evidence that the petrifying waters were siliceons, and 
heated to a high temperature, the iron ore not being hydrona 
on account of the latter condition. 

The change of dathoHte to calcedony (Haytorite), we are 
inclined to place in the same category witii the above, al* 
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.though considered by Dr Blum an instance of alteration 
rather tlian replacement. 

PSBUDOHORPHS BV ALTERATION. 

The paeudomorphs by alteration, although aeemingly ren- 
dered more intelligible by means of the chemical formulas 
than those we bare just considered, are yet, in many cases, 
more difficult of satisfactory explanation. 

Before proceeding with our remarks upon them, we would 
direct attention to the small number of minerals constituting 
these paeudomorphs, as shewn in the catalogue given in 
pp. 241, 242. Of earthy species there are only the following : 
— Calc-spar, gypsum, heavy-spar, dolomite, mica, kyanite, 
hornblende, kaolin, cimolite, prehnite, the magnesian mi- 
nerals, steatite, talc, serpentine, and chlorite, and rarely 
quartz, with some of its varieties, and opal. 

For the eluddatiou of these psendomorphs, we have above 
distributed tbem into — 

I. Thote farmed at the ordinary temperature ; and, 

n. Those requiring an elevated temperature. 

1. P$e%tdomorpkt formed at the Ordinary Temperature. 

Pseudomorphs of the first of these divisions result Irom the 
agency of the elements of the atmosphere in connection with 
moisture ; but the process is usually more or less dependent 
on foreign substances in solution in water, such as its com- 
mon impurities, tails of lime, carbonic acid, &c., and in many 
instances the results of mineral decomposition in the vicinity, 
ud in producing the change. They may be farther sub- 
divided as follows: — 

1. Those resulting from atmospheric agents and moisture. 

2. Those produced by the agency of gases, salts, or acids, 
contained in the water or atmosphere. 

The following are a few examples in illustration of the 
first of these subdivisions. 

Anhydrite to Gypsum. — A simple addition of atmospheric 
moisture. 

Specular Iron to Bromn Iron Ore. — The same. 
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Bed Copper Ore to Malachite. — Oombmation with tlie car- 
bonic acid of the atnuwpbere and moiatnre. 

Gaiena to Sulphate of Lead. — ^A Bimple oxidation of the 
Bolphar and lead. 

Pyrtiet to Bromn Iron Ore. — By the dec«MapomtioD of wat^ 
the snlphur forms sulphuretted hydrogen, and the iron is 
oxidized ; water then combines witii the oxide fonued. ( Fide 
p. 248.) 

Pyrilet to Red Oxide of Iron. — Probably the same as the 
last, except that the oxide formed does act combiae witb 
water. 

Carbonate of Iron to Sromn Iron Ore. — From contact with 
moistare, the surface of the carbcmate of iron is dissolred ; 
Mid then, on subsequeut evaporation, the carbonic acid paHSea 
off, the iron becomes peroxidized, and, by nniting with other 
portions of water, forms the resultiog brown iron ore. This 
process, repeated for a period of time, chaogea the crystals 
throu^out. 

The evaporation of chalybeate waters, containing carbo- 
nate of iron in solution, illustrates this process ; carbonic 
acid escapes, as above described, and the iron falls as a 
hydrated peroxide, or Iiovwq iron ore. It ia a common labo- 
ratory experiment. 

Galena to SBmutn. — Similar to the change of pyrites to 
brown iron ore, except that the resulting oxide does not 
combine with water. A hydrated oxide of lead has not been 
observed in nature. 

Galena to Carbonate (^ Lead. — Similar to the last* except 
that the oxide of lead combines vrith carbonic acid. 

Carbonate of Lead to PgromorpfUle. — Hiosphates so fre- 
quently result during mimal decomposition, that we decon it 
quite probable that this pseudomorph might have received its 
phosphoric acid from this soorce. 

Felspar to Eaolin. — ^This change is attributed to the dis- 
position of the potash to combine with water and carbonic 
acid. By this means the equilibrium of the compound is 
(Usturbed. New attractions then begin to work among the 
remfuning elements, and kaolin is the result ; at the same 
time, those elements capable of solution passing off which do 
not enter into the combioation. , -. , 
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This example affarda the general theory for many psendo- 
tnorphs of the more complex mineral species. iSome one ele- 
ment or more, by the ii^uence of externai agen^, eiUera into 
nem combinatien9, and it removed ; this dieorganieee the origi- 
nal compound, and leaves the remaimiig elements free to com- 
ine snetv ; eueh at are et^able, eoneegvently, unite by their 
€ffinitie») either alone or ttith nater (or other chemical agent* 
present) ; the excess, if any, and soluble, pastes off w solu- 
Hon. 

It is not impossible that the change bi felspar takes place 
without the agency of carbonic acid, by means of moisture 
alone. If so, we would suggest whether the moring cause 
in the change rests not in the tendency of silica, potaBh, and 
water to combine, instead of the attraction between pota^ 
and carbonic acid % The silicate Of potash may thus be re- 
- mored : this silicate wonld, howerer, be soon decomposed 
by the carbonie acid of the atmosphere. 

We cannot affirm but that soma slomina also paHses off 
with the hydrous silica of potash, and that a zeolite as well - 
h» free silica is liberated ; for the result might still be the 
(nme, proceeding, as it does, from the chemical affinities 
between the remaining elements and water, 

Withont dwelling longer on this branch of tJi« sdbject, 
we proceed to the next sabdivision, mentioning a few exam- 
ples only :— 

Carbonate of Baryte* to Sulphate of Baryteti — Tiie change 
of Carbonates to sulphates, whAn within reach of a decom- 
jKHring metallic sulphnret, of by the action of waters con- 
taining Bulphnretted hydrogen in solution, is well nnder- 
Mood. 

Sulphate vfhead to Carbonate of Lead. — Arai:mg the salts 
of lead, the carbonate is the least soluble, and consequently, 
is chemistry has shewn, any of the insolnble salts of lead 
may be decomposed by sohible carbonates. Carbonate ot 
itoda effects the change readily in sulphate of lead, when the 
two ai^ heated together. Is it not possible that carbonate 
of lime, in the slow process of nature, may occasion the same 
ch&ngfl, aiKhongh noi aided by heat 1 

Tungstate of Lime to Tungitale of IroH (Wolfiram).— JE^n>< 
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hahlj doe, by a doable ezcbange, to Hie slow action of 
nascent sulphate of iron, prooeeding &om tlie decompositioD 
of pyrites in the same rock ; but whethw heat be required or 
not, aa in the process (^ the laboratory, we cannot say, 

2. Paeudomorphoug chaitget requiring an Elevated Tempe- 
rature. 

Magnesian Peeudomorpht. — The magnesian pseudomorphs 
appear to fall within this division. The magnesian minerals 
constituting them are talc, including the variety steatite, 
Baponite or hydrous steatite, aerpentine and chlorite. In the 
change of felspar to talc, magneBia, by ita affinity for silica, 
ezpela alumina, and, at the same time, the other elements of 
felspar that cannot enter into the new magnesian compound 
paas oS, The same takes place in the change of mica, 
kyanite, augite, &c., to talc. Tbe general thewy of the pro* 
cess corresponds, then, with that already stated at top of 
page 259. 

Magnesia, either in solution or in the state of vapour, has 
acted upon the mineral and rocks that have undergone this 
change. 

The idea of magnetia in vapour is an aasamption. as yet 
unauthorized by chemical science, except as a theoretical 
possibility. It may be convenient to summon the hypothesis 
to our aid, for the sake of an explanation ; but, as far as facts 
have been ascertained, they stand against such a view. 
Many of the rocks so altered to magnesian contain water ; 
evincing thus that they have not been subjected to that im- 
measurable degree of heat, which the fancy might call up for 
producing evaporation of this most fixed and iuAiaible of the 
earths. 

Magnesia compounds in solution ore well known. Sea 
water is such a solution, and one that has existed, as geolo- 
gical facts testify, since geological changes commenced on 
the globe. And are not these paeudomorphs some of the 
efibcts resulting through its agency, when under the influence 
of volcanic heat % The view, we would here maintain, is the 
same already presented in a preceding volume of this Jour- 

D,g,l,.,.d.:,COOglC 



J. Di Dana on Paetidomorpkitm. 261 

aal, SAinely, that the ocean waters, superincainheiit, and 
peDetratiiig the rocka, heated by igneous action from below, 
have been the medium through which those changes have 
been effected ; aided by additional magnesia and other ele- 
ments, which the heat and pressure would enable them to 
diflsolre from the neigfaboaring rocks. 

We cannot doubt, eBpecially when we consider the vast 
pressure of an ocean, that these waters, besides overlj-ing, 
fill up all open spaces or caverns between the layers of sub- 
merged rocks ; and, probably, the whole substratum of the 
ocean, when not too compact, is throughout permeated by 
them. Submanne eruptions opening to the fires below, and 
Boroetimes ejecting lavas, would distribute heat around, and 
thus give the waters increased power in their action upon 
rocks. This cause, therefore, is sufhcient in its energy, and 
sufhciently extended in its influence. It must have been in 
scfjon ever since the earth had an ocean and internal fires, 
for it is a necessary effect of all submarine volcanic action. 
Wherever a trap-dike is to be found on the globe in a vein of 
porphyry, there have been heated waters, permeating and 
superincumbent, and under the pressure of an ocean intensely 
heated. 

Additional magnesia would be furnished these waters by 
the various angitic rocks, among which the traps are in- 
claded ; also by dolomites.* 

The action of heated waters is often indicated in the re- 
^ns of these pseadomorpbs, by the rounded angles or pitted 
surfaces of otherwise unaltered crystals. 

Other evidence that heated water has been the agent, is 
found in the frequent change of quartz to steatite. Hot 
magnesian waters alone could have effected the slow solution 
of the silica, and the introduction of magnesia, that constitute 
the change here indicated. Hot vapours, it is true, would 
equally dbsolve silica, but they would not afford the necea- 

* The iDUrestiiig analyses of B. Silliman junior, have ihewn that 
the ocean's waters, through aDimal agenoj (the growth of corals), have 
afforded a great port <£ the inagneeia that is contained in dolomites. 
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Bary magneaia ; and, moreover, exposure to such Taponra- 
would have destroyed tlie form of the crystal. 

This view is further corroborated by the occurrence of li- 
lieeout pseudomorpha along with those of steatite. The stea- 
titic spinels, also, of the same loc^ities, afford other proof, a» 
the change in these crystals has consisted in a substratum of 
silica for alumina — thus making a tUicate o/magiKna out of 
what was before ap aluminate of magnesia — a change tiiat 
requires water and heat for the lolution of the silica, aad 
heat no less for effecting the transfer of elements. 

The fact that the in^ority of these paeudomorphs contain 
water, is other proof that the heat producing the change was 
not a dry heat, but was diffused through water. Dr Blum 
does not seem to recognise the fact of the hydrous character 
of the steatitic pseudomorphs in his work ; yet analyses have 
shewn, that, in very many instances, the steatite is a hydrous 
mineral, and not true steatite. Serpentine and cblorite, also, 
contain a large per-centage of water." 



* Tlie Agency of hot wafen uid vapours in producing changes in 
roclu, though reoognited bj msoj geologitts, doei not teem to bare re- 
ceived sufficient attention. When we consider the number of hot apringa 
on the Burface of the earth, in region* of modem volcanio action, and in 
others not of this nature — when ire remember the man j emptions of hot 
water, even from BubaerialTolcanoe* — and when, furtJier, we have before 
our eyes the wide-spread effect of volcanic action beneath the sea, can 
we refuse to the agency of heat, thus conrejed by vapours and flowing 
waters, a largeparl, at least, of the various metamorphie ehaoget mani- 
feat on the surface of the earth, especially if we take into liew tbe con- 
dition of a TBst volcanic r^on in full submarine action, its floods of 
melted rocks, its opened fissures, for a long period in action, its fonn- 
tuns of boiling waters and rising vapours t The whole surface of the 
earth evinces that tliis submarine action, under an ocean's pressure^ baa 
been almost co-estensive with it. The vast number of dikes that b»- 
verse the rooks suggest the same fact Where are the effects of tins 
beat, if not in these pseudomorpbic and metamorpbic changes ? Frofwor 
Keilhau attempts to account for the ciystalliiation of the dolomites, by 
the hypothesis of slow molecular changes taking place at the cvdinaiy 
temperature. But why refuse the aid here proflered? The hct that 
one part of » aedimentary limestone is crystalliced, while another is not. 
Is fhlly explained by this Tiew ; wfaile kb theory aerres only to incraaaa 
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Cale-Spar to Bitter-Spar. — 'This change comes under the 
same head with those firat explained. A change of this kind 
does not require a complete solution of the lime ; for late in- 
Testigations hare shewn that molecular attractions take place 
at higher temperaturcB, without solution of all the elements 
concerned in the change. 

Carbonate qf Lead to Minium. — Minitim is easily produced 
from carbonate of lead by means of heat. 

Andaittsite, Wemerite, and Tourmaline to Mica. — These 
changes must have required the high temperature that crya* 
tallized the mica in the metamorphic rocks. 

Augite to Opal. — Dr Blum suggests that this change is 
probably effected by means of the sulphur vapours of the vol- 
cano decomposing the volcanic rock. The writer has seen 
siliceotts incrustations produced in this way at the sulphur 
beds of Kilauea, Sandwich Islands, where the basaltic lavas 
are gradually crumbling down through this action, to a yel- 
low earth. The sulphuric acid removing the lime of the 
au^te forms sulphate of lime, which is found in snowy fibrous 
seams and incrustatioDS. 

We do not attempt to offer explanations of all the several 
instances of pseudomorphs. A more particular examination 
of the various localities, the associate minerals, and their 
situations in the rocke, is necessary before this can be done- 

The principal obstacle in the way of chemically inveati' 
gating and imitating these processes in nature, lies in these 
two facts : Firgt, That it is difficult, by laboratory experi- 
ments, to appreciate the effect of agents acting slowly for a 
long period of time, under circimiBtanceB of temperature and 
electric forcea beyond our cognizance; Second, we cannot 
know fully the exact conditiona and composition of waters 
intensely heated under pressure, and rendered by this means 
capable of dissolving many refractory minerals. 

the mjtAerj that btmgi wound tliis nibjeet. Tbe &ct, tiao, tbkt these 
crjttaltizAtions Iiave taken place witbont evidence of die intense beat 
Deceu&ry for fniion, i« full? explained ; for, as Keilbaa statea, cijitid- 
Gzation bas been lately tbevn bj maoj faota to tske place without fn- 
•ion, or eren softeniBg, yet not, as tUt au^iw would urge, wilikout u>id9 
jncieaM of tenperature. 
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In the preceding remarks, it baa been oar object stmpty to 
discQBs the principal agencies that must have been in opera- 
tion, in order to prepare the way for a more complete eluci- 
dation of the subject, by future developments. 

The importance of these discussions to geology is not to 
be measured by the length of the catalogue of pseudomorphs. 
The same process that has altered a few crystals to quartz, 
has distributed silex to fossils without number, scattered 
through rocks of all ^es. The same causes thai have origi- 
nated the steatitic scapolites occasionally picked out of the 
rocks, have giren magnesia to whole rock formations, and 
altered throughoat their physical and chemical characters. 
If it be true that the crystals of serpeotme ore pseudo- 
morphous crystals, altered from chrysolite, it is true also, as 
Breithaupt has au^iested, that the beds of serpentine con- 
taining them, are likewise altered, although often covering 
square leagues in extent, and common in most primary 
regions. The beds of steatite, the still more extensive tal- 
cose fonnatianB, contain every where evidence of the same 
agents. The deposits of the so-called Rensselaerite, in north- 
em New York, are other examples of the widely extended 
influence of the pseudomorphic agencies. — American Journal 
of Science and Arlt, vol. xlviii.. No. 1, p. 81. 



A new Stlf- Acting Melhod of Taking the Bucketefrom the Pit 
Mouth, and Shutt^ off the Steam from the Winding Engine. 
By Mr Daniel Ekskinb, F.B.S.S.A., (with a Plate). Com- 
municated by the Boyal Scottish Society of Arts.* 

The object of this improvement is, to prevent the ropes of 
coal-pit engines from being over-wound, and to prevent the 
many accidents that occur by the buckets being carried over 
the pulleys. To effect this, the bucket is taken off the pit 
mouth and placed upon a platform, and the steam is shut off 
from the engine without the assistance of the en^neer. The 
full bucket is then let down an inclined plane, the weight of 

• Bead, and model exhibited to the Societj, on 14Ui April 18U. 
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the full bucket bringing up the empty one to the engineer's 
hand. The work is thus done much better and cheaper, &8 it 
could be done with fewer men, and without the danger that 
often occurs by careless men neglecting their duty. The new 
method may shortly be described thus: (See Plate III.) — At the 
pit mouth B C (fig. 1), a platform D is fitted about six feet 
JTOm the pit mouth, and extends to E, about 30 feet back from 
the pit, — the width of the platform being from 10 to 12 feet ; 
and at the farthest end of the platform there is an inclined 
plane E F attached, down which the full bucket runs, the weight 
of which brings up the empty bucket to the en^eer'e hand. 
At the pit mouth are fixed four upr^ht posts or pillars, 1, 2, 
3, 4, about 14 feet in height above the platform. On the top 
of these are fitted two double rails or shears, G H, G H (figs. 
1 and 2), which are sloped down from 14 to 10 feet at 6, 6 (fig. 
1), and are extended about 20 feet back. In the centre of each 
double rail is fitted a block I I (figs. 1 and 2). which has free- 
dom to slide up and down the rails ; and in each block is a 
pulley K, which is suspended downwards for the ropes of the 
btM^ets to pass over. To each block is fitted a chain L L 
(figs. 1 and 2), which is extended over the pit mouth, and to 
which is suspended a round box M, of sufficient weight to 
carry out the empty bucket to the pit mouth. On the top of 
the shears is fixed a frame N N (figs. 2 and 3), with a pin 
(figs. 2 and 3), to move right and left, which is connected with 
my pivot-valTe P F (fig. 4), which makes the best reversing' 
box. Thus, when the pin is moved to the centre betwixt the 
■hears, the steam should have communication to top and bot* 
tom of the cylinder at the same time ; but the valve of the mo- 
del being so very small, I was a&aid to make the ports larger, 
in case the sur&ce betwixt the ports should have been rendered 
too small ; but, by the way in which the valve is fitted, it shuts 
off the steam from the cylinder, which will be sufficient to shew 
the principle. When the engine is in motion, the bucket is 
lifted up to the pit month ; the rod of the bucket T opens the 
lever R, brings in the bucket, and places it upon the platform 
D E, and then shuts off the steam from the engine by touch- 
ing the pin ; and all that the engineer will have to do is to 
nnhook the full bucket, and set it down the railway £ F, and 
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to book on the empty bucket whicli is brought to bis hjuul, 
KBd then aet on the engine by the handle S. and in return th« 
engins will do its vork. 

Danibi. Ekskinb. 
18M March 1845. 

The Committee appointed to examine Mr Erskine's appara- 
tus, report favourably of its efiSciency. 



On the Eock-Noae of the Whaler, a variety of the - 
Hygiicetug. By Alexander H. GnERm of Geneva, Sur^ 
geon of the Ship Superi^ur. Communicated by the Author.* 

It seems somewhat rematkable that an animal, apparently 
so very different, in many points, from the common whale, 
as to hare deserved from the whaler a distinct name, should 
have escaped the notice of tbe many intelligent and active 
natnralists who have visited the Arctic Regions. We do not 
find it mentioned anywhere ; and although ScoreHby, the 
bi^est authority on the sabject, tells as that tbe Mysticetm 
is met with in the bays and inlets of Davis' Straits, and that 
there are some differences observed in different animala 
which might be considered as constituting them varietieB, he 
g^es no notice of any difference in their babita (Arc. Reg, v. i., 
p. 469). It does not appear that any other writer had even 
a suspicion of the Rock-nose, as it is called, being a variety. 

The tme Mysticetus is often fonnd in the Straits, though 
not generally near the coast, bat at a distance from thelutd 
ice, and among the heavy floating ice, known as tbe middle 
ice. It is not till towards the latter part of the fishing sea- 
son that this whale is seen along the shore, which it then 
approaches on its way to the south ; though some yeM*s it 
goes Booth along the edge of tbe middle ice, without coming 
near the land. Tbe Rock-nose, on the contrary, never leav«s 
tiio eoaat, and though often, when orossing a bay, it goes 
from point to point or cape to cape, it as often takes a more 
circuitons roate, and follows the shore, the whole way round 

* tb Ouerin riiited OreenUad in tbe jtar 1844. 
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the inride of the bay. In Hs paBaage south, the Ust inen- 
tioDed whale goes either in ahoala, single, or, as I have seen 
occaeionall;, in pairs, when the two seem to act in concert, 
coming to the surface of the water and sinking at the same 
instant- 
There is a strange peculiarity in the habits of the Rock- 
nose, from which it has received its rather curious, though 
Tery expresaiTe and appropriate name. It ft^quentl; places 
the extremity of ite head, or nose as the whalers call it, close 
to the shore, upon a rock, or on the steep and stony bottom, 
with its spiracles, and part of its head and body above the 
surface of the water, and there remains perfectly motionless 
for several minutes. I have seen several of them in that 
peution ; and pn one occasion, a pair of them, within a few 
feet of each other, remained as just described, for more than 
ten minutes. Though they were within a hundred yards of 
tbe ship, the breatliing was so slow and easy, as neither to be 
perceived nor heard. All our boats, except the stem boal^ 
were away ; this last was immediately lowered, brought 
alcmgsidc, manned, and sent in chase ; but still, after all 
tiiese preparations, which took a long time, it was not till 
tlie harpooner stood up, with harpoon in hand, ready to 
strike, tliat the whales began to move ; which they did so 
swiftly as , to be out of sight in an instant, and were not 
seen again. This happened at the beginning of our long stay 
io C^e Searl Sound. It is the opinion of tbe whalers that 
when in this position, tiie Bock-nose is feeding. This, how- 
ever, I can scarcely believe, as I never perceived the slightest 
motion of tite jaws or the head of the tmimal ; on the cod* 
trary, the whole frame, as fiu- as could be judged by the parts 
above water, was perfectly motionless. I therefore think it 
more probable that the Bock-nose is then resting itself, 
being enabled by its position, to breathe more at ease, with 
less effort, and, oonseqaenUy, be tbe more ready to renew 
its exertions either to feed or proceed farther to the south. 

I have also to remark that the period of the emigration of 
the Rock-nose seems somewhat different from that of the 
tme Mysticetus ; the last-mentioned, setting out on its way 
ffonth during the first fortnight of Septomber ; whilst the for- 
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mer does not generally appear in the lat. 66° to 69% in any 
considerable numbers, till the last fortnight of the same 
month, and often is seen there, as late as the 8th or 10th of 
October. The state of the ice and weather, and the age of 
the individual, have, as is generally believed, considerable in- 
fluence over the period of emigration of whales in generaL 

Having described the habits of these animals, which re- 
main in large shoals in the bays and inlets of lat. 71° to 
74°, I shall noiv proceed to shew that there is also a con- 
uderable difference in shape between tiie Rock-nose and the 
true Mysticetua. 

In pursuing this inquiry I experienced considerable diffi- 
culty. It is of such importance to have the whale flenched 
immediately after it has been towed alongside, that it is 
almost impossible to allow iAme for actual measurement ; be- 
sides, the men are generally tired, and require rest and refresh- 
ment, so that none could be found to assist in measuring, an 
operation which no one could possibly carry on by himself. 
I shall, therefore, mention the difl^erences which struck my 
eye, and which, upon inquiry, I found to be the general cha- 
racters by wbicb the Kock-noae is distinguished by the whaler. 

The most important point is the comparative size of the 
head and body. A Rock-noae of 10 feet whalebone, ie, taking 
the extreme length of the animal, from 8 to 10 feet shorter 
than a true Mysticetus having the same length of whale- 
bone, as it seldom reaches above 40 or 42 feet. Of this ex- 
treme length the head is always considerably more than a 
third ; whilst, in the true Mysticetus, it is, as stated by 
Scoresby, as 16 to 61, consequently less than the third. 

The whalebone is longer in comparison to the length of 
the animal, but the lamina are thin for their length. 

The body is broader and terminates more abruptly. 

The tail seems equal in length and breadth to that of the 
true Mysticetus of the same size. 

The colour of the skin is a dark velvet brown, and has 
fewer white spots than that of the other species or variety. 

The Rock-nose yields less oil, compared to the length of 
whalebone, than the true Mysticetus. 

The above comparison of the two animals induce* me tu 
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believe them distinct froni each other ; although the whalers 
ID general seeni to think that it is merely a difference of age 
that causes this difference in their external characters. This, 
bowever, appears to me very improhable. If we take a glance 
at zoology in general, we find that animals of about the 
Bame age are about the same size, when under similar cif 
cumstances. I would, therefore, be inclined to believe that 
two whales of the same species, of the same length of whale- 
bone, would be of about the Bame age, and would present 
nearly the same external characters ; but when we find a 
constant and considerable difference both in habits and 
form, we may, with reason, infer that the two individuals 
are marked varieties at least, if not different spedes. Be- 
sides, we generally find, among animals, that those that are 
fit for reproduction, or have already given birth to one or 
two individuals, have attained the regular proportions and 
the instincts belonging to that particular species. Now, as 
cubs or suckers are as often found among the Rock-noses as 
among the Middle ice whale, the former mnst have attained 
the age of maturity ; as we cannot suppose that the Green- 
land whale can be an exception to the general rule. I can- 
not believe, therefore, that a number of these animals, afber 
they have arrived at maturity, should still retain a difference 
in shape and habits, confining themselves to the bays and in- 
lets ; whilst the other portion, at the same period of life, 
changing its instinct and shape, leaves the shore and goes to 
roam at 30 or 40 leagues from the coast, and that under the 
same latitude, the same climate, and under similar external 
cdrcumstances. I therefore conclude that the Rock-nose is 
a distinct variety, if not a distinct species. There is no 
doabt that the Middle ice whale is the true Balsna Mystice- 
tns ; but whether or not the Rock-nose is the same species 
as the Mysticetus of the SouA Sea, U a question I am not 
able to decide. 
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On the ItegUlry of the Sourly Variations of the Thermometer, 
by meana of Photographic Papers. By MuNGO PONTOH, 
Esq., F.R.S^., F.E.S.S.A. Communicated by the Royal 
Scottiah Society of Aits.* 

An unexceptionable mode of registering the hourly Tariations 
of the common mercurial thermometer, has long been a deside- 
ratum in science. Hitherto ve have been able to register only 
the maximum and minimum of temperature for each day and 
night, and even that in rather an imperfect manner ; but to re- 
cord the hourly movements of the mercury in the thermometer 
has not, so far aa I am aware, been as yet successfully attempted. 
Various purely mechanical methods hare been tried from time 
to time, but without Batla&ctory results. Nature, however, is 
full of appliances ; and it only requires perseverance on our 
part to avail ourselves of the implements so profusely scattered 
around us. 

The newly discovered phenomena of photography appeared 
to me likely to afford &cilitie8 for attaining the object in view ; 
And the results I have arrived at lead me to hope, that we may 
inccesBfully employ light to record, with its subtile pendl, the 
changes in tbe heat of the atmosphere. 

The first difficulty to be overcome was to obtain a dear and 
■Well defined shadow of the filled portion of the bore of the 
thermometer, capable of being distinguished from the shadow 
produced by the empty portion. This is a matter of some 
nicety. After several trials, the following appeared to be the 
best mode of securing this result :— Select a thermometer with 
a flat bore, and grind the stem down on one side nearly to the 
bore, so as to produce a Sat, or tather slightly concave, polished 
Bur&ce, and let the opposite side be ground tmly a little flat. 
If the latter flattened side be now exposed to tiie light of a 
lamp or gas flame, condensed by means of a cylindrical glass 
vessel filled with water, placed at a considerable anj^e, it will 
be found, that by a little nice adjustment a certain position will 
be obtained, in which the shadow of the bore may be thrown 
on a piece of paper placed agiunst the other ground -sur&oe (tf 

* B«&d before the Society oa lOth March ud 12t)i ISxy ISiS. 
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the atem, in sucli a manner tliat the sliadow at the empty part 
of the bore is rednced almoet to nothing, vhile that of the flllad 
portion is considerably expanded, and well defined. A little 
practice suffices to hit the beat adjuatment. 

The next point was to obtain a photogtaphic paper auf- 
fidently sensitive to be affected by artificial light at a convct- 
nient distance, and in a eufficiently short time, but which could 
at the same time be kept long enough without injury. Af^r 
Taruius unsuccessfnl attempts, I hare ascertained that paper 
prepared in the manner to be described, answers the purpose 
perfectly. The process is a modification of that discovered by 
Hunt, and to which he has given tJie name of Energiatype. 

The paper ia first to be coated with either the iodide or the 
chloride of silver ;-»! prefer the latter. The usual mods of 
washing, firatwith the nitrate of sQver, and then with either the 
iodide of potassium, or the chloride of sodium, may be adopted 
far this purpose. It is desirable to have a good coating of 
either the iodide or chloride of silver on the paper. The so- 
loble salt having been well washed out, by immersing the paper 
in clean cold water, it is next to have applied to it a saturated 
solution of succinic acid. In this state the paper may be pre- 
served fijr any length of time, if kept dry, and careMly ex- 
cluded from light. 

Before use, a wash of the aoeto-nitrate of silver, as directed 
to be prepared by Talbot, is to be applied. This gives the 
paper the necessary degree of sensitiveness, and in this state it 
nay be kept without mjury to its properties for two or three 
days, but not more. 

If the aceto-njtrste be applied without the previous wash of 
succinic add, the paper will be equally sensitive ; but it will 
blacken spontaneously in the dark, and ie therefore useless for 
the purpose. The succinic acid thus appears to exert a coa- 
servative infiuence in preventing spontaneous decomposition. 

The photographic image formed on this paper is latent, and 
requires to be brought out by the application of a saturated 
solution of the sulphate of iron, mixed with three or foor times 
its bulk of mucilage of gum-arabic. This mixture should be 
l^eshly prepared, 6yi it soon becomes a jelly, which is unfit fiw 

D,g,t,.,.d.:,COOglC 



272 Mr M. Ponton on the 

nse. The ^plication of the Bulphat* of iron to die p^er mar 
be made at the distance of apwards of 24 bourB from die tima 
of the first impression of the latent image, which will, not- 
withstanding that lapse of time, come out distinctly ; and thos 
a whole day's record may be brought oat at once. The aid of 
a little heat ia sometimes necessary fin the deTelopment of the 
image. 

The mechanical arrangements are these : — ^A Uack japanned 
cylinder of tin, aboat 4 inches diameter, and 4^ inches deep, 
has a piece of the sensitive paper wrapped round it. This cy- 
linder ia intended to be moved round by a time-piece, and to 
traverse behind the stem of the thermometer. It will be sta- 
tionary for a half or a quarter of an hour as desired, at each 
division of the cylinder, and then be moved a division by a 
jetk. There will thus be time for the image to be comjJetely 
formed by the action of the light. Around the cylinder carry- 
ingthe sensitive paper is another blackened cylinder, 4} inchea 
diameter and 4 inchea deep, with a slit in it just sufficient to 
admit the stem of the thermometer. This is intended to screen 
&om the light all that porticm of the paper which is not in 
action. A cover goes over the whole, the more eifectually to 
exclude all light except that which passes through the stem (rf 
the thermometer. The stem itself is also furnished with wings 
of black paper, to prevent the light from apieading on either 
side. 

The thermometer should have its stem twice the length of 
what is required for the natural range of temperature, so that 
the bulb may be placed at a considerable distance &om the 
portion acted on by the light, in case of any increase of tem- 
perature from that cause ; and the bulb and lower portion o£ 
the stem should be completely screened from the li^t. This 
ia accomplished by placing the thermometer in a wooden box, 
the bulb and the lower half of the stem being in the box, 
which is open behind to admit the air, while the upper portion 
of the stem, intended for use, is left standing above the box. 
The time-piece may be placed in this box if convenient. 

The cylinders already described, are placed behind the ex- 
posed portion of the stem, so that the image of the bore may 
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be received on the sensitiTe paper Bunouadiag the inner cy- 
linder, care being taken that the paper be applied aa closely as 
possible to the stem. 

The whole apparatua is now to be placed near a lamp, or a 
good siaed gas flame, the light &om which is to be concen- 
trated on tJie stem by means of a cylindrical glass bottle filled 
with water, as already described. If the registration is to be 
half-houily, the distance of the light may be about 2 feet ; if 
every quarter of an hour, the distance should be about 1 foot. 
ijy this arrangement the image of the mercury in the bore, 
as it stood during each half or quarter of an hour, is impressed 
on the paper in a latent state, and the whole series may be 
brought out at once by the sulphate of iron at the end of the 
24 honrs. 

A scale ib to be adapted to the cylinder to determine the de- 
grees, and corresponding marks should be made on the paper, 
so that the scale m^ be applied to it after removal &om the 
cylinder. A slip of paper about an inch and a half broad, 
placed on that portion of the cylinder where the mercury may 
be expected to range, will, in general, be found sufficient. 

The same method of registration, although peculiarly appli- 
cable to the thermometer, may be also employed for the regis- 
tratioB of the barometer and other instruments. It has this 
peculiar advantage, that it does not interfere in the smallest 
degree with the natural action of the instrument, bat merely 
takes a picture of the state of the instrument during a given 
Ume. The chief expense would be that of the artificial light, 
but thifl might be partly economised, by a contrivance for that 
purpose. The same artifitdal light might also be used for re- 
gistering several instroments. 

The pbob^raphic paper which I have found best adapted for 
the above purpose, is equally fitted for taking landscapes in the 
camera obscura, because it keeps well for being taken to the 
field, and may also be allowed to remain for so considerable a 
tame before the image is brought out. 
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Additional Communication.* 



Since my former communication to the Society on this sub- 
ject, Mt Sryson has had the kindness to adapt to the photo- 
graphic thermometer a clock movement, so as to complete the 
arrangemeuta necessary for a half-hourly registration of the 
temperature. The connexion is formed by means of a spindle, 
terminating in a small pinion, and atta/:^ed to the striking 
train of the clock. The pinion works into a horizontal toothed 
wheel, carrying the cylinder, on which is placed the sensitive 
paper, and which is thus, by the action of the clock, moved 
one division every half hour. 

Farther experiment having proved, that, by a more perfect 
concentration of the light, a sufficient effect could be produced 
on the paper by an exposure of four or five minutes, it ap- 
peared advantageous to limit the exposure to this extent, by 
providing for the raising and lowering of the gas flame, so that 
it might be raised to its Aill pitch for about five minutes every 
half hour, and continue burning with a very small flame during 
the rest of the time. 

In order to obtain a better concentration of the light, I em- 
ploy a lenticular piece of glass, 4^ inches in length, 3 in width, 
and about i inch thick in the middle. This produces a long 
narrow light along the stem of the thermometer. I find it 
advantageous, in using a fish-tail burner, to turn the edge, in- 
stead of the fiat side of the flame, towards the lens. 

For the purpose of raising and lowering the gas, the clock 
is furnished with two handa, forming a diameter of the circle. 
Over or under the centre on which these hands turn, is placed 
a perpendicular lever, terminating at bottom in a small roller. 
Proceeding from one end of the lever is a thread passing over 
a pulley at a little distance, and having a small weight sus- 
pended to it, by which the lever is pulled a little aside from 
the perpendicular position. 

In the gas tube a knee is formed, and immediately over the 
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place vKere the gas passes from the perpendicular into the 
horizontal tnbe, there is a small rectangular chamber ; and the 
termination of the perpendicular pipe ia a flat rectangular 
piece of brass at the bottom of the chamber, having a hole in 
its centre for the admission of the gas- On this flat surface 
rests a small rectangular piece of iron, reaching to about ^th 
or I'sth of an inch from the top of the chamber which is closed. 
Above the flat top of the chamber is suspended, on an axis, a 
small horee-shoe magnet, with a lever several inches long pro- 
jected from its upper curvature. To the end of this lever is 
attached a thread, which proceeds to the upper limb of the 
lever above the clock. By this attachment the magnet is 
drawn aside from the chamber in the gas tube, and, conse- 
quently, the piece of iron in that chamber being unafiFected 
by the magnet, rests over the orifice for the admission of the 
gas, which it closes to such an extent as to admit only a mi- 
nute portion, sufficient to keep up a very small flame. 

When the hands of the clock approach the perpendicular 
position, the upper band presses against the roller at the bot- 
tom of the lever ; and, as the hand moves round, it carries the 
lever wiUi it, and thus raises the small weight above men- 
tioned, at the same time slackening the thread attached to the 
magnet, which being thus at freedom to move, is attracted 
towards the iron in the chamber. So soon as the poles of the 
magnet reach the top of the chamber the piece of iron jumps 
ap towards tbem, and thus lets on the full flow of the gas, 
raising the flame to its highest pitch at once. This state of 
matters remuns while the hand of the clock moves onwards 
for about five minutes, carrying the lever with it, and so con- 
tinuing to raise the small weight. At the expiration of the 
five minutes the hand of the clock passes the lever, which in- 
stantly returns to its original position, and, in consequence of 
the accumulation of power attending the fall of the weight 
from the height to which it has been raised, the lever returns 
with such force as to jerk the magnet away from the chamber 
in the gas pipe, and thus allow the piece of iron in that 
chamber to drop into its original position, and thereby reduce 
the gas flame at once to its lowest point. 
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By these meanB the rusing and lowering of the gas is ac- 
complished with less strain upon the clock than it wonM be 
were a etop-cock employed. 

In order to prevent the action of extraneous light daring 
the day, it has been found adrisable to place between the lens 
and the thermometer a small screen, which is opened and shut 
by the action of the same lerer that raises and lowers the gas. 
The thermometer is thos exposed only while the gas flame is 
at its height. 

For the Buccessfiil production of the images of the mercurial 
(lolumn in the thermometer tube, every thing depends on the 
light being made to fall upon it at the proper angle, so as to 
obliterate the shadow &om the empty part of the bore, and 
increase the shadow produoed by the full portion. Unless this 
position be hit the images will not be ^tinct. 

As it appeared desirable to have it in our power eo to ar- 
lange matters that the clock might be inside of the house, 
while the thermometer and registering cylinder stand outside, 
I have contrived a method by which this may be accomplished. 
It is on the same principle as that by which the gas is raised 
and bwered, and may be managed by the same lever, so that 
the shifting of the cylinder takes place at the same instant Uiat 
the gas is lowered, just after the registration has been com- 
pleted. The only connection between the clock and the cylin- 
der is a thread, which may pass throu^ the window. I have 
^ad this plan in action, but the apparatus requires some little 
alteration. 

By this arrangement it is easy to cause the same clock re- 
fpster both a theamnneter and a barometer, or even a barome- 
ter and tvro thermometers, one placed in the sun, the other in 
the shade ; while the regiefration of the bariHneter may be 
either by the photographic method, or by the mode previously 
invented by Mr Bryson. 

The Committee appointed to examine Mr Ponton's Photo- 
graphic Thennometer, report very favourably. 
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Carbomic Aeid and Sulp/mreoua Acid Sprit^t — Cold SprHufB — 
HotSpriaga — MudVolcanoet — Volcanoes. ByBaronALBX- 
AKDBB VON HDMBOLDT.* 

Having now taken a general surrey of the activity. Hist 
is, of the internal life of the globe, in its heat, in its elefitto- 
magnetic tension, in its laminouB emanations at the pedes, in 
its iTTeguIarly-recurrijig pheaomenon of motion, we oome to 
chemical changes in the crust of the earth, and in the compo- 
sition of the atmoBpheie, which are, in like manner, the conse- 
quence of planetary vital activity. From the ground we eee 
effusions of watery vapour and of gaseous carbonic acid, mostly 
free &om all admixture of azote ; of carburetted hydrogen gas, 
in the Chinese province of Sse-tschuan, for thousands of years, 
and in the state of New York, where, in the village of !F^- 
donia, it has lately been employed for economical purposes in 
heating and lighting ; t of sulphuretted hydrogen gas, of sol- 

* Tbia extract firam CoamcM (Engluli edition by Bailliere) at prennt 
in coniM ot pablicatioD, ia alightl; altered and enlarged. 

t CttrburetUd Hgdrogen Spring at fVedonto.— Sailed in a iteam-boat 
to Fredonia, a tovn of 1300 inttabitaDta, with neat white houaee, and 
BIX churcliet. The etreeta are lighted up witti natural gat, whioh bubblaa 
ont of the gnmnd, and ia received into s gaeometer, which I viajted. 
Thia gaa conaiata of carhwrftted hydxvgen, and issues from a black bitiuni- 
nona alate, one of the beda of tbo Hamilton group of the New Yoric 
geologiato, or part of the Devonian formation of Surope. The lightbouse- 
keeper at Fredonia told me, that, near the ehore, at a conaiderable di»- 
tanco from the gasometer, he bored a bole through thIa blaek alata, and 
the gaa aoon collected in auffident quantity to explode, when i^ited<-~ 
Travdi i» Norik Amtnea. By ChailM Lyell. VoL ii, p. 89. 

BvTJimg Spring of Niagara. — At the Fall* of Niagara, where we next 
spent a week, residing in a hotel on the Canada side, I resumed my 
geological explomtions of last aummer. Every part of the scenery, 
from Qrand lalsnd above the Falla, to the ferry at Queenstown, seven 
iniles below, deserres to be atndied at leisure. 

We visited the " boming spring" at the edge of the river above the 
rapids, where carbtuetted hydrogen, or, in the modem chemical phrM»- 
<Aogj, a light bydro-carbon, similai to that before mentioned at Fredo- 
nia, rises from beneath the water ont of the limestone roch. The 
tntominouB matter supplying this gas is probably of Miimul origin, as 
this limestone is full of marine moUusca, Crustacea, and corals, wiflioiU 
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phnr iiimes, and, more rarely, of snlphureoua aod hydro-chloric 
acid vapours. Sucli emanationB from fissures Id the gronnd, 
do not only indicate the dominion of volcanoes long extinct 
or atill burning ; they are farther observed exceptionally in 
districts in which neither trachyte nor any other vfJcanic rock 
appears at the surface. In the Andes of Quindin, I have seen 
sulphur precipitated from hot sulphureous vapours issuing out 
of mica-slate, at a height of 6410 feet above the level of the 
sea ; whilst the same, and, as it used to be regarded, primitive 
rock, in Cerra Cuelo, near Tiosan, south of Quito, exhibits an 
enormous bed of sulphur in pure quartz. 

Of all the gaseous springs which the earth pours forth, those 
of carbonic acid (mofetten) are still, at the present time, the 
most important, both in number and extent Germany, in 
her deeply-cut valleys of the Eifel, in the neighbourhood cS 
Lake Lach, in the Keaselthal of Wehr, and in Western Bohe- 
mia, as also in the bvuning foci of the primeval world, or their 
vicinity, shews us these effusions of carbonic acid as a kind of 
last eSbrt of volcanic activity. In former epochs, where, with 
a higher temperature of the earth, and the frequency of Essures 
yet unfilled, the processes which we are here describing pro- 
ceeded more actively where carbonic acid gas and watery 
vapours were mingled with the atmosphere in larger quantities 
than at present, the youthful vegetable world, as Adolph 
Brongniart has acutely observed, must have attained almost 
everywhere, and independently of geographical position, to 
the moat rank luxuriance and evolution of its organs. In 
the ever hot, ever moist atmosphere, surchai^^ with carbonic 
acid, vegetables must have found such vital excitement, audi 
superfluity of nourishment, as enabled them to supply the 
material of those beds of coal and lignite, the exhaustion of 

vegetable reraaiDH, unless some fiicoidB maj have decomposed in tlie 
same itrata. The inviBible gas makes its waj in countless bubble* 
througb the clear tranaparent waters of the Niagara. On the applica- 
tion of a lighted candle, it takes fire, and plajs about with a lambent 
flickering flame, which seldom touches the water, the gas being, at Srtt, 
too pure to be inflammable, and only obtaining sufficient oiygen after 
mingling with the atmosphere at the height of several inches above the 
lurfece of the stream. — Lyeltt Travtli in North Amtrica, voL iL, p. 90. — 
Edit, o/ Phil. Journal. 
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wiiich it is difficult to ooiuxiTe, and whicli nov serve as foun- 
daticms for the physical strength aad the weliare of nations.* 
8uch beds are jvincipally contained in basins, and are peculiar 

* In L jell'i int«T«itiiig TnTsla in North America, alreody quoted, we 
meet with the foUowing reraarki on the quantitj of CATbonio ftcid in the 
^moiphete, in wbicti the plants of the coal formation flourished : — 
" Before concluding the remarka, which are naturallj suggested by a 
visit to the Great Dismal, I shall e&y a few words on a popular doctrine, 
&Tonred by Bome geologists, respecting an atmosphere highlj charged 
widi cmrbonio arid, in whicb the coal plant* are, supposed to have 
flouridied. Some imagine the sdr to have been so full of choke damp 
during the audent era alluded to, that it waa un&tted for the respiration 
of warm-blooded quadrupeds and birds, or even reptiles, which require 
a more rapid oxygenation of their blood than creatures lower in the scale 
of organization, such as have alone been met with hitherto in the car- 
boDtferoua and older strata. It is asanmed, that an excess of oxygen 
waa set free when the pUnti which elabonted tiie ooal subtracted many 
hundred million tons of carbon from the carbonic add gas which prfr* 
Tiously loaded the air. Ail this carbon was then permanently locked up 
in the solid seams of coal, and the chemical composition of the earth's 
atmosphere essentially altered. 

But they who reosou thus are bound to inform us what may have 
been the duration of the period in the course of which so much carbon 
was accreted by Hie powers of vegetable life ; and, secondly, what 
accession of fresh carbonic add did the air receive in the same. We 
know that, m the present state of the globe, the lur is continually sup- 
plied with carbonic acid from seveial sources, of which the three prin- 
cipol are,/rit. The daily putrefaction of dead animal and vegetable sub- 
stances ; teamdly. The disintegration of rocks charged with carbonic acid 
and organic matter ; and, thirdly, The copious evolution of this gaa from 
loineral springs and the earth, especially in volcanic countries. By that 
law, which canses two gases of different specific gravity, when brought 
into contact, to become uniformly diffused and mutually absorbed 
through the whole space which they occupy, the heavy carbonic acid 
finds its way upwards through all parte of the atmosphere, and the solid 
materials of large forests are given out from the earth in an invisible 
form, or in bubbles rising through the water of springs. Feat mosses of 
no slight depth, and covering thousands of square miles, are thus fed 
with their mineral constituents, without materially deranging the con- 
stituent* of the atmosphere breathed by man. Thousands of trees grow 
up, float down to the delta of the Mississippi and other rivers, and are 
buried, and yet the air, at the end of many centuries, may be as much 
impregnated with carbonic add as before. 

Coral reefr are, year aAet year, growing in the ocean ; springs and 
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to certun parts of Europe. Tbey are abundant in the British 
Isles, in Belgium, in Fiance, on the Lower Rhine, and in 
Upper Silesia. In the same primeral times of all-pervading 
Tolcanic action, too, must those enormous quantities <tf csrbo- 
aaceoiifl matter h&Te issued from the bowels of the earth, whidi 
dl the limestone rocks oodImd, and whidt, sepusted froon 
oxygen, and represented in the solid form, composes about an 
eighth part of the absolute bulk of those mountain masses. 
The carbonic acid which the atmosphere still contused, and 
which was not absorbed by the alkaline earths, was gradually 
consumed by the regetation of the primevfd worid ; so that 
the atmosphere, purified by the processes of regetable life, 
by and by contained no more of the gas than was uninjurious 
to the organization of such animals aa people the earth at the 
present time. Sulphurous or sulphuric acid vapours, too, 
occurring more frequently, and much more abnndantly, then 
than now, occasioned the destruction of the inhabitants of the 
inland waters' — moUusca and numerous genera of fishes, as 
well as the formation of the strangely contorted beds of gypsum, 
which have often, apparently, been shaken by earthqu^es. 

Under precisely similar physical relations, there were fur- 
ther thrown out from the bosom of the earth various gases 
and liqatds, mud, and, from the erupti<m cones of Tolcanoes, 
which are but a species of intermitting springs, streams of 

rivers feed the iarae ocean with carbonic acid and lime ; but we hare no 
reason to infer, that when mount&in mosses of c&lcoreous rock hare thiu 
been graduallj formed in the ea&, aaj CBBOntial ch&nge in the chemical 
com)Knition of its waters has been brought about. We hare no sccn- 
rate data, as j^t, fbr measuring, wbetber in our own time, or at Kay 
remote geological era, the relative nippl; and consamp^on of carbon in 
the air or the ocean, causes the amoantofthoN elements to TarjgTeatlj; 
but the variation, if Bdmitt«d, would not have caused an excess, but 
rather a deBcit, of carton, in the periods roost productive of coal or peat, 
as compared to an; subsequent or antecedent epochs. In fact, a climate 
ftvouriug the rank and Inxuriona growth of plants, and, at the same 
time, checking their deca;, and giving rise to peat or accumulations of 
vegetable matter, might, for the time, diminish the aven^ amount of 
carbonic acid in the atmosphere — a state of things preci«elf the reverse 
of that assumed hj those to whose views I am now objecting. — Tramii 
in North America. By Charles Ljell. Vol. i., p. 150.— Edit, of Pha. 
Jtmmal, 
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molten eartha. All tiiese matterB owe their tempenittm, and 
the nature of their chemical constitution, to the place of their 
origin. The mean temperatoie of ordinary Bprings is knrer 
than tJiat <^ the atmosphene where they appear, when the 
water is dei^ved from high levels ; their temperature increases 
with the depth of the strata with which they come in con- 
tact at their ori^n. The numerical law of this increase has 
been stated above. The mixture of the waters, which come 
from the mountain elevations, or from the depths of the 
earth, renders the position of the isogeothermal lines, or 
lines of equal internal heat of the esrth, difficult of determina- 
tion, when the conclusion has to be come to from the tempe- 
rature of springs as tbey rise. So, at least, did I and my 
friend) find it in some experiments which we made in Nor- 
thern Asia. The temperature of springs, which has been so 
constant an object <^ physical investigatton &r the last half 
century, depends, like the height of the line of perpetual' 
snow, on numerous and highly complex causes. It is a func- 
tion of the temperature of the stratum in which they have 
their ori^n, <^ the capacity tai heat of the ground, and of the 
quantity and temperature of the atmospheric or meteoric 
water that falls ; which last, again, according to the mode of 
its origin, differs in its temperature from that of the lower 
strata of the atmosphere. 

Cold springs, as they are called, can only give the mean 
temperature of the air, if unmixed with water that is rising 
from great depths, or that is descending from considerable 
heights, and when they have flowed for a very long way under 
the surface — ^in our latitudes firom 40 to 60 feet, in the equi- 
noctial sone, according to Boussingault, one foot. These 
depths are those, in fact, of the stratum of rock in which, in 
the temperate and torrid zone respectively, the point of in- 
variable temperature begins, in which the hourly, diurnal, at 
monthly variations in temperature of the air are no longer per> 
ceived. 

Hot springs burst out of tlie most diversified mineral strata ; 
the hottest of all the permanent springs which have yet been 
observed, and which I myself discovered, flow remote from all 
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Toicaaoes. I here refer to tlie Aguas calientee de la» Trin- 
dLeras between Forto Cabello and New Valencia, in South 
America, and to the Aguas de ComangUlas, near Guanaxuato, 
in Mexico. The first spring, iaauing £rom granite, indicated 
90*3° C. ; the eecottd, which isaues &om basalt, shewed 96*4° C. 
The depth of the source of water of these temperatures, &om 
what we know of the law of increase of temperature in the inte- 
rior of the earth, must probably be about 6700 feet (more than 
half a ge<^^phical mile). If the cause of the heat of thermal 
springe, as well bs of active volcanoes, be the universally diffused 
heat of the earth, then would rocks produce an effect only 
ttuxHif^ their capacity for, and their power of, conducting heat. 
The hottest of all the permanent springs, those, namely, &ora 
95° to 97° C. (204° to 307-6° F.), it is remarkable, are the 
purest, are those that contain the smallest quantity of mineral 
Diatter in solution. Their temperature appears, on the whole, 
to be less permanent than that of springs between 50° and 74° 
C, the invariableuess of which, both in regard to temperature 
and miner^ impregnation, has been maintained so wonderfully, 
within the confines of Europe at least, during the last fifty or 
sixty years, i. e., since accurate thermometrical observations 
and chemical analyses were made. Boussinganlt found that 
the thermal springs of Las Trincheraa had risen in temperature, 
in the course of twenty-three years (from 1800, when my 
journey was performed, to 1823), from 93'3° to 97° C. This 
very smoothly-flowing spring is, consequently, at this time 7° 
C. higher ia temperature than the intermitting Geyser and 
Strokr, the temperature of which has been lately more carefiilly 
ascert^ned by Krug of Nidda. One of the most remarkable 
proofs of the origin of these hot springs being due to the per- 
colatimi of cold meteoric water into the interior of the earth, 
and its contact there with a volcanic focus, was presented in 
the preceding century, in connexion with the volcano of Jo- 
Eullo in Mexico, which was unknown to geography till after 
my South American journey. When this mountain suddenly 
made its appearance in September 1759, rising to a height of 
1580 feet above the surrounding level, the two small streams 
Bios de Cuitimba y de San Pedro disappeared ; but some time 
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afterwards they made their appearance again, under the dread- 
ftil shocks of an earthquake, as hot springs. In 1803, 1 found 
their temperature 65°8 G. 

The springs of Greece still flow apparently in the same 
places as they did in the times of Hellenic antiquity. The 
spring of Erasinos, two leagues south of Argos, in the decli- 
vity of Chaon, is even mentiooed by Herodotus, At Delphi, 
the Cassotis (the so-called Wells of St Nicholas) still rises 
to the south of tlie Lesche, and flows under the Temple of 
Apollo ; the Castalia, too, at the foot of Phsedriads, and the 
Hrene at Acrocorinth, are there, as well as the hot baths of 
.^Bdepsoe in Cubeea, in which Sulla bathed at the time of 
the Mithridatic war, I gladly adduce these particulars, be- 
cause they forcibly remind us how, in a country exposed to 
earthquakes so frequent and so violent, the interior of our 
planet has been able to preserve its spring canals unaltered for 
2000 years at least. The Fontaine Jullissante of Lillers, ia 
the department of the Pas de Calais, was bored in the year 
1126, and ever since then has the water flowed oninterraptedly 
to the same height, and in the same quantity. The excellent 
geographer of the Garamanian coasts. Captain Beaufort, more- 
over, observed the same flame, fed by a stream of inflammable 
gas, which flows out in the district of Phaselis, which Fliny 
describes as the flame of Chimeera in Lycia. 

The observations made by Ar^o in 1821, that the deeper 
Artesian wells are the warmer, was the first means of throw- 
ing a great light upon the origin of thermal springs, and 
led to the discovery of the law of the increase of the temper- 
ature of the earth according to the depth. It is remarkable, 
and only noticed in very recent times, that St Fatricius pro- 
bably Bishop of Pertusa, was led to a very correct view of 
the phenomenon which jaresented itself in the appearance of 
hot springs near Oarthage, at the end of the third century. 
When questioned as to the cause of the boiling-hot water 
which poured out from the earth, he answered : — " Fire is 
nourished in the clouds, and in the interior of the earth, as 
Etna, and another mountain in the neighbourhood of Naples, 
inform you. The subterranean waters rise as through syphons ; 
and the cause of the heat of hot springs is this : the wat^s 
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that are more temote from the subterniaeoiu fire shev them- 
selvea colder ; those that flow id cloaar proximity to the fire, 
warmed by it, bring an insui^rtable heat to the surlace which 
we inhabit." 

Am earthquakee are freqaeatly accompanied by enqitions <^ 
water and watery vapour, so do we perceive in the salaes, or 
the Bmall mud-volcanoeB, a tnmsitbn from the alternating phe- 
nomena presented by jets of vapour and thermal springs to the 
great and frightful activi^ of hills that vomit forth lava. If 
these, as springs of melted mineral matter, produce volcanic 
rocks, so do the thermal springs that are charged with car- 
bonic acid and sulphurous gas (and earthy matters), pro- 
duce, by incessant predpitatioa, either horizontal beds of 
limestone (travertin), or they form conical hiUocks, as in the 
north of Africa (Algeira), and the Banos of Caxamarca, on 
the western declivity of the Peruvian Andes. In the tra- 
verdjt of Van Dieman's Land, not far from Hobart Town, 
there are contained, according to Mr Charles Darwin, the re- 
maijiB of an extinct flora. Ey lava and travertin, two speciea 
of rock, the production of which goes on under our eyes, we 
here indicate the grand antithesis in geognostical relations. 

Mud-Ttdcanoes (salsen) deserve a greater share of attention 
dian geologists have hitherto bestowed upon them. The ex- 
tent of the phenomena has been overlooked, because in ihe 
two states in which it presente itself to us, the one of repose 
is that which has been principally dwelt upon ; and in this 
state of repose mud-volcanoes trften continue for centuries. 
The production of mud-volcanoes is accompanied by eardi- 
quakes, subterranean thunder, the elevation Ol a whole diatriot 
of country, and the eruption of flames, which rise high, but 
last only for a slunrt time. When the mud-volcano of lok- 
mali made its appearance in the peninsula of Abscheron, east- 
ward from Baku, on the Caspian Sea (on the 27th of Novem- 
ber 1827), flames burst forth, and bUzed up to an extraordinary 
height fiir a period of three hours ; for the next succeeding 
twenty hours they scarcely rose three feet above the sur&ce 
of the crater that discharged the mud. The column of flame 
mounted to such a height near the village of Baklichi, weat- 
ward from Baku, that it was seen at the distance (^ six (Ger- 
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man) mile«. Great blocks of stone, tarn from their foundations 
beneath, were scattered widely around. Similar blocks are 
observed about the now slumbering mud-Tolcanoea of Monte 
Zibio, near Saasuolo, in the north of Italy. The second stat«, 
or that ctf activity, has continued for 1500 years in the mod 
volcano of Girgenti (Macaluhi), in Sicily, which is described 
by the ancients. Many conical hillocks, of eight, ten, and 
even thirty feet high, though the height, as well aa the form, <tf 
these varies at different times, are there seen arranged near 
one another. From the superior very small basin, which is 
full of water, along with the periodic escapes of ga«, there are 
periodic streams of cUyey mud discharged. The mud of these 
volcanoes is generally cold, but occasionally, as at Damak, in 
the province of Samarang, isbind of Java, it is of high tern- 
peratnre. The gases, which escape with a nishing noise, are 
also of difierent kinds — hydrogen gas, mixed with naphtha ; 
carbonic acid ; and, as IWrot and I ascertained, (in the penin- 
sula of Taman and the South American Volcancitos de Tur- 
baco), almost pure nitrogen gas. 

Mud-volcanoes, alter the first forcible outburst of flame, 
whidi perh^ is not common to all in tJie same meaaore, pre- 
sent the observer with a picture of an activity of the interior 
of the earth, that proceeda incessantly but feebly. The com- 
munication with the deep strata, in which a high temperature 
prevails, is speedily interrupted again ; and the cold discharges 
of mud- volcanoes seem to indicate that the seat of the pheno- 
menon, in its state of continuance, cannot be very remote from 
the sur&ce. The re-action of the interior of the earth upon 
its outer cnut is eiJubited in a very difier^it d^ree of force 
in the proper volcanoes, or burning mountains; in other words, 
in those points of the earth where a permanent communication, 
(«, at all events, a communication that is renewed from time 
to time, is established between the sur&ce and the deep 
fbcos of ignition. We must carefully distinguish between 
more or less exaggerated volcanic phenomena, such as earth- 
quakes, hot springs and jets of steam, mud-volcanoes, the 
rising up of bell and dome-fihaped unopened tiachytic moun- 
tains, the opening of these mountaina, or the upheaval of 
basaltic beds as craters of elevation, lasUy, the rise of a per- 
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manent volcaao within tlie crater of elevation itself, or amongst 
the fragments of its pterious constitution. At different times, 
along with different d^rees of activity and force, permanent 
Tt^canoes throw out jets of aqueous vapour, adds, glowing 
ashes and scoriae, and, when the resistance can be overcMn^ 
ribbon-shaped small fiery streams of melted euthy matter. 

As a coneeqoence of a great but local manifestation of force 
in the interior of out planet, elastic vapours raise either sm^ 
parts of the crust of the earth into dome-shaped, unopened 
masses of fqbpathic trachyte and dolerite (Puy de D6me and 
Chimborazo), or the upheaved strata are broken through, and 
inclined outwards, in such wise, that upon the opposite inner 
aspect a steep rocky edge is produced. This edge then be- 
comes the boundary of a crater of elevation. When this 
has risen from the bottom of the sea, which does not, by any 
means, happen in every case, it then determines die whole ctf 
the characteristic physiognomy of the upheaved island. TluB 
is the origin of the circular form of Fabua, which Leopold 
YOa Buch has described so carefully and so ably, as well as 
of Nisyros, in the Mgetta Sea. Occasionally, one-half the 
ring-like edge is desteoyed ; and in the bay which the sea that 
has flowed in then forms, the social coial polypi establish 
themselves, and produce their cellular dwellings. Craters of 
elevation on continents are also frequently found filled with 
water, when they contribute to beautify the landscape in a 
peculiar manner. 

Their origin is not connected with any particular moun- 
tain rock ; they break out in basalt, trachyte, leucitic por- 
phyry (Somma), or in dcJeritic aggregates of augite and Lab- 
rador. Hence the very dissimilar natures- and external forms 
of this kind of crater edge. " No eruptive phenomena 
take place from such boundaries. Through them there is no 
permanent channel of communication established with the 
interior ; and it is only very rarely that traces of still active 
volcanic power are discovered in the precincts, or within the 
circuit of such craters. The force competent to bring about 
such important efibcts, must long have acciunulated, and 
gained strength in the interior, before it could have over- 
come the resistance of the superincumbent masses. On the 
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formation of new islands, it raises up grannlar rooky masses 
and oonglomerates (layers of tufa full of marine plaats) abore 
the level of the sea. Compressed gases escape through the 
crater of elevation ; but a mass of such magnitude, thus up- 
heaved, sinks down again, and closes forthwith the opeuiiigs, 
which are only formed for such manife stations of force. No 
volcano is produced." 

A proper volcano only arises where a permanent connection 
is established between the interior of the earth and the atmo- 
sphere. Here the reaction of the interior upon the exterior 
proceed for lengthened periods. It may, as in the case of 
Vesuvios (Fisove), be interrupted for centuries, and exhibit 
itself anew with renovated vigour. In the time of Nero, 
it was already customary, in Botne, to rank Mlaa, among 
the DunLber of the gradually expiring volcanic mountains ; 
^lian, indeed, at a later period, maintained that the seamen 
began to see the sinking summit at a less distance on the 
h^h seas than formerly. Wliere the evidence of the erup- 
tion — I might say the old scaffolding— has been perfectly pre- 
served, the volcano shews itself rising from a crater of ele- 
vation ; there a h^;h rocky wall, a rampart of greatly inclined 
strata, surrounds the isolated cone in the manner of a circus. 
Sometimes there is not a trace of this circus-like enclosure 
visible ; and the volcano, not always conical in figure, then 
atises as an elongated ridge immediately from the elevated 
pUtform. This is the case with Fichincha, at the foot of 
which stands the city of Quito. 

As the nature of mountain rocks, in other worde, the 
combination or grouping of simple minerals into granite^ 
gneiss, and mica-slate, into trachyte, basalt, and dolerite, in- 
dependently of present climates, and under the most disBimilar 
zones, is still the same ; so do we everywhere observe the 
same laws of formation proclaiming themselves in the realm 
of inorganic nature, laws according to which the strata of the 
crust of the earth stand in a certain relationship to one ano- 
ther, and under the influence of elastic forces, break through 
one another as dikes. This recurrence of the same pheno- 
mena is particularly striking in volcanoea. When the naviga- 
tor, among the islands of distant seas, finds himself surrounded 
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by polma and strange fomiB of vegetation, and no longer' sees 
tbe same stars, in tbe individaalities of the laudBcape, he sUlI 
traces the characters of Yesuviua, the dome-shaped sammit of 
AuTergne, the crater of elevation of the CaoarieB and Axotea, 
the fissures of eruption of Iceland repeated and reflected. A 
g^ce at the attendant of our planet, the mooUf generalizes still 
brther the anal(^ of formation here adverted to. In mape 
of the moon, we observe in our satellite, TriUioat atmosphere 
and without water, vast craters of elevation, which surround 
conical mountains, or support them on their circular walls ; 
unquestionable effects of tbe reaction of tbe interior of tbe 
moon upcm her exterior, uded by tbe influence of diminished 
gravity. 

I^ in many langu^;es, volcanoes are properly designated 
Burning Mountains, it would still be a great mistake to sup- 
pose that they were produced by any gradual accumulation of 
the streams of lava that have flowed from tbem : their origin 
appears to be much more generally the consequence of a sud- 
den upheaval of tenacious masses of trachyte or augitic rode, 
including polychromatic [Labrador] felspar. The measure of 
the upheaving force reveals itself in the height of tbe volcano ; 
and this is so di£^ent, that in one case it is a mere hillock (as 
in Coeima, one of the Japanese Kuriles*) ; in another, it is a 
cone that rises to an elevation of 18,000 feet. It has seemed 
to me as if the relative height bad a great influence upon tbe 
frequency of tbe eruptions ; as if these were much more com- 
mon in the lower than the loftier volcanoes. I will call atten- 
tion to the following series: — Stromboli (2176 feet high), 
Guacamayo, in tbe province of Quiros, which thunders almost 
every day (I have frequently heard it in Chilo, near Quito, at a 
distance of 32 German miles), Vesuvius (3637 feet high), Mtim 
(10,200 feet high), tbe Peak of Teneriffe (11,424 feet high), 
and Cotopaxi (17,892 feet high). If the focus of these several 
volcanoes be at the same depth below die suriace, a greater 
force win be required to r^se the molten masses to a six <» 
eight times higher leveL Whilst the low Stiomboli (Strongyle) 



* Vidt Jomeeon'e Edin. PhiL Jounial for an iDterettiog account of 
Conma, ctHoamuuicatcd by Tilesius. 
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has laboared inoeBsantly, at leut since the times of the Ho- 
meric traditions, and serreB as a light-houBe to the Tyrrhenian 
Sea, guiding the eeamou'with its fieiy s^nal on his course, the 
more kifty rokanoea are characterized by lengthened periods 
of repose. The eruptionfl of the greater number of the colossal 
-Volcanoes that crown the Andes, occur at intervals almost of a 
century apart : vhere exceptions to this rule have been ob- 
served, — and I long ago directed attention to them, — they may 
probably be connected vith the (nrcumstance, tiut the com- 
munication between the Tolcanic foous and the crater of erup- 
tion is not, and cannot be conceived to be, equally or perma- 
nently iree in every volcano at all times. In the less elevated 
volcanoes the channel of communication may be dosed for a 
aeason ; so that their eruptiona become rarer, without their 
being, on this account, any nearer to extinction. 

With the consideration of the relation between the absolute 
height of volcanoes, and the frequency of theii activity, in so 
&i as this is externally visible, the place at which the lava 
flows out is closely connected. Eruptions from the crater are 
^dxemely rare in the case of many volcanoea ; they generally 
proceed from the lateral fissures (as noticed by the celebrated 
historian Bembo, in the 16th century, whilst yet a youth), at 
|daces where the flanks of the uplifted mountain, in conse- 
quence of their shape and position, offer the least amount 
of resistance. Upon these fissures cones of eruption are occa- 
sionally rused. The larger of these are of such dimensions 
that they are often erroneously designated by the title of new 
Tokanoes. Banked side by side, they shew the direction of a - 
fissure which has again become closed : the smaller ones fre- 
quently occur in groups, closely set together, and cover whole 
districts, as it were, with bell-shaped, or beehive-like, eleva- 
tions. To the latter class belong the kamitot of Jorullo, and 
the cone of the eruption of Vesuvius of October 1823, of the 
volcano of Awatscha, according to Fostels, and of the lava field 
aeai the Baidare mountains, in the peninsula of Kamtschatka, 
according to Ennan. 

When volcanoes do not rise free and isolated from a plain, 
when, on the ccmtrary, they ace sunounded by taUe-Ianda 
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from 9000 to 12,000 feet* hi^ as in the douUe chain of the 
Andes of Quito, this circumstance vaxf very well give rise to 
the fitct, that the moat Tioleut eruptions, when red-hot ashes 
and scoria are thrown out with detonations diat are heard for 
hundreds of miles around, are never accompanied with itreaau 
of lava. This is the case with the volcanoes of Fopayan, of 
the lofty plains of Los Faitos, and of the Andes of Quito ; the 
single volcano of Antisana, among the latter, perhaps excepted. 

The height of the cone of a»Kea, and the dimensions and 
form of the crater^ are the elements in the figure of volcanoes 
which more particularly impress upon each of them an indi- 
vidual character ; but of these elements, both the cone and the 
crater are perfectly independent of the magnitude of the whole 
mountain. Vesuviusisnotone-thirdof the height of the Peak 
of Teneriffe, yet its cone of ashes forms one-third of the whole 
height of the mountain, whilst the cone of ashes of the Peak 
is only one-twenty-second of the entire elevation. In the case 
of another volcano of much greater height than the Peak, that 
of Kucu-Pinchincha, namely, the relations come nearer to 
those of Vesuvius. Of all the volcanoes I have seen in either 
hemisphere, Cotopaxi is that of which the conical form is the 
most regular and beautifuL A sudden melting of the snow of 
its C(me of ashes indicates the proximity of an eruption. Be- 
fore there is even any smoke visible in the attenuated strata 
of the atmosphere that surround the summit of the crater's 
mouth, the walls of the ash-cone are sometimes heated through, 
when the entire moimtMn presents the most threatening and 
ill-omened aspect. 

The crater which, except in very rare cases, occupies the 
summit of the volcano, fcuTns a deep, and often accessible, 
basin-shaped valley, whose bottom is subject to incessant 
changes. The greater or less depth of the crater is, in many 
volcanoes, an indication of the proximity or remoteness of an 
eruption. In the basin-shaped crater, extensive fissures open 
and close again alternately, through which, vapours of various 
kinds find vent, or small, rounded, and fiery openings, filled 
with molten matters are seen. The floor rises and falls, 
and in it are formed hillocks of ashes and cones of erup- 

• FreMh feet in lh)fl and erei; other inebuioe in tlte pteaeot paper. 
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tion, which occasionally rise high above the edges of the crater, 
and give the volcano ito chawcteriatic phyeiognomy for years j 
but, on the occurrence of freah eruptions, they sink soddenly 
down, and disappear. The openings of these oones of erup- 
tion, which rise &om the floor of the crater, must not, ss is too 
frequently done, be confounded with the crater itself, which 
encircles them. When the crater is inaecessible, from its vast 
depdi, and the perpendicular inward slope of its sides, as in 
the case of Rucu-Pichincha (14,946 feet high), one can still 
look down from the edges upon the summits of the mtxiticules 
which rise within the cauldron-like crater, partially filled with 
sulphureous vapour. A more wonderful or grander natural 
prospect I have never enjoyed. In the interval between two 
eruptions, the crater of a volcano may exhibit no luminous 
pbenomenoo, but merely open fissures and jets of watery 
vapour ; or hOlocks of ashes, that can be approached without 
danger, are found upon its scarcely heated bottom. These 
often gratiiy the wandering geognost, without making him 
run any risk, by tnsting out glowing masses, which fidlon the 
edges of the cone of scoriie, their appearance being regularly 
announced by slight, and entirely local, shocks — earthquakes 
on a small scale. Idva ocoaeiooally floirs firom open fissures, 
or small fiery goi^s, into the crater itself without bursting 
^iroi^h its walls, or overflowing its edges. But if it does 
break through, the molten spring generally flows smoothly, 
and in sut^ a determinate direction, that the great cauldron- 
Hke valley, called the crater, can still be visited during the 
period of the eruption. "Without a particular description of 
Ae form, and also of the normal structure of burning moun- 
tains, phenomena cannot be rightly compreheaded which have 
been distorted by fimtastical descriptions, and the various signi- 
fications attached to the words Crater, Cone of eruption, and 
Volcano ; or rather, to the indefinite and indeterminate use of 
these words. The edges of the crater sometimes shew them- 
selves much less liable to change than might be expected. A 
comparison of De Soussure's measurements with my own, yiehls 
the remarkable result, in connection with VeHuvius at least, 
that the north-west edge of the volcano, the Bocca del Palo, 
may be regarded as having remained for forty-nine yeari 
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(1773-1822) almost witKont change in its elevation above the 
level of the sea. Any difierence that appears may be looked 
on as within the possible errors of measurement. 

Volcanoes whose summits reach far above the limits of per- 
petual snow, like those of the Andes, present a variety of 
peculiar features. The sudden melting of the snow in the 
course of an eruption, not only occasions destructive fioods, 
torrents in which heaps of smoking ashes are floated away on 
blocks of ice ; but the accumulation of ice and snow goes on 
producing its influence uninterruptedly, and by filtration, into 
the trachytio rocks, even whilst the volcano is perfectly qui- 
escent Caverns are thus gradually formed on the declivities 
or at the foot of the burning mountain, and these become sub- 
terraneous reservoirs of water, which communicate in various 
ways, by narrow mouths, with the alpine rivulets of Quito. 
The fishes of these alpine streams multi[Jy greatly, particu- 
larly in the gloom of the caverns ; and then, when the earth- 
quakes come, which precede all eruptions of volcanoes in the 
Andes, and the whole maas of the mountain is shaken, the 
snbterraneoua caverns at once give way, and pour out a deluge 
of water, fishes, and tu&ceous mud. This is the singular 
phenomenon which the presence of the Pimelodes Cydopum, 
the Prenadilla of the inhabitants of the lofty plains of Quito, 
attests. ^Vhen, in the night between the 19th and 20th of 
June 1698, the summit of Carguairazo, a burning mountain 
18,000 feet high, crumbled together, so that no more than two 
enormous rocky horns of the crater's edge remained, the 
country, for nearly two square miles, was desolated with liquid 
tufi', and argillaceous mud (lodazales), enclosing dead fishes. 
In like manner the putrid fever of the mountain town, Ibarra, 
to the north of Quito, which occurred seven years before, was 
ascribed to an eruption of fish firom the volcano Imbabumu. 

Water and mud, which, in the volcanoes of the Andes, do 
not pour down &om the crater itself, but from cavities in the 
trachytic mass of the mountains, ought not, consequently, in 
the strict sense of the phrase, to be reckoned among the num- 
ber of proper volcanic phenomena. They are mly mediately 
connected with the activity of volcanoes, nearly in the same 
measure as the irregular meteorological process, which, in my 
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early writingB, I hare spoken of under the title of the Volcano 
Storm. The hot watery vapour which rises from the crater, 
Bud mingles with the atmosphere during the eruption, forms a 
cloud aa it cools, with which the column of ashes and fire, 
many thousand feet in height, is surrounded. So sudden a 
condensation of Tapour, and the production of a cloud of enor- 
mous superficial dimensions, increase the electrical tension, as 
Gay Lussac has shewn. Forked lightnings dart from the 
column of ashes, and the rolling thunder of the volcanic storm 
is then plainly distinguished from the rumbling in the interior 
of the mountain. This was well observed towards the end of 
the eruption of Vesuvius, in the month of October 1822. The 
lightning, which proceeded from the volcanic steam.cloud of 
the Katlagia burning mountain in the island of Iceland, accor- 
ding to Olafsen's account, upon one occasion (17th October 
1755) killed eleven horses and two men. 



On the Composition cf Coralt and the Production of the FAot' 
phatet, Aluminatei, StlicaUt, and othmr Minerah, by the Me- 
tamorpMe Action of Hot Water. By J. D. Dana.* 

At the Iftst meeting of this AsBociation I alluded to the discovery 
of loagnesia in conls, by B. Silliman junior, who had been eDg^;ed 
in chemical ezaminations of the corals of the Exploring Expedition. 
These inTeetigktions hare been continued since, and lead to the con- 
dasion that this is, bejoad doubt, the source of the magnesia in mag- 
ueai&n -limestone. The analyses are not yet oompleted, and I cannot 
therefore give definite results. 

Besides finding magnesia, Mr SiUiman has made the mors re- 
markable discovery of a large per-oentage of phosphorio acid. Ana- 
logy had taught ub that corals correspond, in their nature and rela- 
tions, to the bones of higher animals ; and we hare now further eri- 
dence of this correspondence in their composition. The phospbates 
constituted, in some instances, 9 or 10 per cent, of the whole. 

These facta seem to prove what has long been suspected, that the 
primary limestones and dolomites are altered sedimentary limestones, 
and that these limestones may be in part of corsJ origin. The so 
frequent occurrence of phosphate of Ume (apatite) in this rock, is ex- 
plained by the same discoveries, and corroborates this view of its 
origin. The little fluorine which apatite contains (8 or 8 per cent.), 

* Read before the Anociation of American OeologietsaDdNatoraliitB, 
M Washington, May 1844. C.OO^ Ic 
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adds additional probability to these conelusions ; for althongh flaoriiw 
has not yet been detected in these polyp rem»inB by analysis, fluor- 
spar is a common mineral in rossiliferous limestoaes, and often ocenra 
in the aarities of shells and other fosBils, as if prooeedii^ from animal 
decomposition. 

The some heat, tben, that crystallixed the limeetone, cryatalliced 
also the apatite, splendid localities of which occur in the limestone of 
Northern New York, as well as in Orange county. It is nni»ersally 
admitted that this crystallization took place under the pressure of an 
ocean, and we may beliere that the heat was distributed by means of 
its waters, both permeating and superincumbent. 

These heated waters, like the hot waters of igneous regions gene- 
rally — fine exaTn[^e8 of which are seen in New Zeaiand, as well as 
the Geysers of Iceland — contained silica in solution. Through the 
action of this silioa on the lime and magnesia, and on tlie oceanic 
salts present, may have been formed the minerals terpentine, seapo- 
tite, pyroxene, tremolite, &c., so common in granular limestone and 
dolomite. Another source of silica ie found in the day whidi sedi- 
mentary limestones often contain, hydraulic rarieties of which some- 
times include 40 per cent. A hydraulic limestone from the Hel- 
derberg. New Yoii, analyzed by Professor Beck, contained 36 per 
cent., 26 per cent, of which were silica j and aaother from Roodout, 
Ulster county. New York, contained 24'60 per cent, of clay, 15-37 
of which were silica, and 9-13 alumina. This may acconnt for the 
occurrence of the above uiinerals without the infiltration of silica ; yet 
the large amount of silica or siliceous minerals in some granular lime- 
stones, seems to require more than can be reasonably supposed to be 
supplied from this source. Moreover, the occurrence of silica in solu- 
tion in regions of volcanic agency, is known to be frequent, and 
cannot in sJl instances be excluded for accounting for these metamor- 
phic changes and crystallizations. 

The alumina of the same clay in impure limestones uniting with 
the magnesia and silica, may have given rise to the aluminoat tm- 
rieiiea of hornblende; and the iron often present, may have contributed 
towards producing the dark ferruginous varieties. The formation 
of mica may be explained on the same principles. 

The presence of fluorine has already been alluded to ; and this, 
with the silica and magnesia, appears to have produced the cAondro- 
dite, another very abundant mineral in our dolomites. 

The alumina and silica with potash or soda from heated volcanic 
waters might have originated crystals of feldspar, albite, &c. 

Where spinels have been formed, the alumina of the altered mag- 
nesian limestone may have predominated over the silica, and thus 
have given rise to this mineral — kh aliaianate of magnttia. Spinel 
is nsually associated in Orange county. New York, with chondrodit«. 
And it seems probable that the little fluorine present, at once took 
possession of the silica, and formed fluosilicic acid, — for the attraction 
bi'lween fluorine and silica is known to be one of the ^rongest li^ 
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ch«mistrj, — knd thns corobined, produoed, by uniting with magnesia, 
tha minertd ehondrodUe, which a a componnd of silica, fluorine, and 
magnesia. Where BpineLs are not found, aa with rare exceptions is 
the case in St Lawrence county, New York, it may be owing to the 
large amount of silica present, or the absence of fluorioe. ChiHidrQ- 
dite is nearly as rare a mineral in Korthem New York as spinel. 



Remark* on Profeitor Picteft Treatite on Palaontoloyy. By 
Frofesflor AOASBIZ. 

The publication of a general work on Palaeontology by an 
entomologist,* is calculated to excite oui surprise, especially 
when, as is the case with our author, that entomologifit occu- 
pies a place in the first rank, both on account of his learning 
and his writings. Entomology is indeed the most czclusiTe 
of all the branches of natural history ; and it has always been 
a matter of remark, that the naturalists who have devoted 
themselTes to the study of articulated animals neglect more or 
less the other divisions of the animal kingdom. lAtreille him- 
self has not succeeded in fixing the attention of the learned 
on those of his works which do not treat directly of ento- 
vaa\ogy. This isolation is undoubtedly to be regretted ; but it 
is rendered intelligible if we reflect that the prodigious num- 
ber of insects, the variety of their metamorphoses, and the 
very marked peculiarities <rf their organization, demand the 
whole attention of those who ^tempt to advance this depart- 
ment of science. Thus, if I had to analyse an entomolc^cal 
work of M. J. Pictet, in order to recommend it to the atten- 
tion of the scientific world, I would content myself with stat- 
ing that it was the production of the same pen which had 
given us the " Recherchea pour termr d tHitUnre et d PAna- 
tomie det Phryganidet," and the " Hiitoire Natwclie det In- 
gectet Neuroptirei" Sut M. Pictet has entered a new arena. 
Under the title of " Traiti eUmmlmre de Palionlohgie ou Hit- 
toire Nalurelle det Animaux FotnUt" he has just published the 

* Traiti EUtnMiaire dt PaUontclogie cm Biitoire Naivrtlh dti Anmaua 
FottiU* cciuidlrii dant laan rapparU Zocloffiqtia tt Oeokffigitei. Par F. 3. 
Pictet, ProfeHenr de Zoolog^e et d'Anatoraie Cempar^ ft I'Acaddmie 
de Geo* re. 
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tiro flrat TolameB of a Tork intended to embrace tbe hiatoty 
of all the types of tlie animal kingdom irhich existed before 
the present creatioD. Ad attempt of this kind requires the 
possession of such varied knowledge, that, before giving an 
account of the new publication of my learned friend, I think 
it necessary to state his claims to the confidence of paleonto- 
logists. M. Pictet is Professor irf Zoology and Comparative 
Anatomy in the Academy of Genera, and has neglected none 
of the branches of natural history. His notices on the " Ani- 
maux Nouveaux ou p&a eotmtu du Musee de Genive" prove, that 
the characters of the higher animals are as well known to him 
as those of articulated animals. The osteological collections 
with which he has enriched the museum under his superin- 
tendence, bear witness to his zeal in obtaining all the neces- 
sary m^^rials for the realization of the plan he has projected. 
Moreover, the collections of fossils of the Museum of Geneva, 
of Deluc, of Saussure, and of Necker, the products of that 
epoch when Geneva raised monuments to her glory in all the 
domuns of science, will be an inexhaustible mine for the new 
labours which M- Pictet has undertaken. 

The perusal of the two 6rst volumes has convinced us that 
this work will accomplish the object intended. It is by no 
means a mere compilation which the author presents to us, 
but it is in truth an animal kingdom of the epochs anterior to 
the present, elaborated in a soolog^cai point of view, and 
fbunded on a thorough knowledge of all previous investigations. 
Without making a parade of festidioufl erudition, the author 
shews, in every page of his work, that he is master of his sub- 
ject ; and, by a happy choice of the examples he quotes, he in- 
spires us with that kind of confidence which is at once pro- 
duced by all works that are well conceived and well executed. 
Another merit to which we are anxious to render justice, be- 
cause it is essential in a book of this nature, is the clear and 
precise exposition of the most complicated phenomena, and 
the talent so peculiarly poBsessed by the author, of bringing 
out, with distinctness, the essential points of the subject of 
which he treats, so as invariably to leave on the mind of the 
reader an exa^ct conception of the gueaUons under discussitHi. 
Although more particularly intended for the student, this work 
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is also of a nature to interest that more numeTous class of 
Teaders who are anxious to keep up their knowledge of the in- 
Testigations of modem science. ProfeBsional naturalists them- 
selves will consult it as a good summary of the present state 
of polteontology, and one which is much superior to all the 
works of this description hitherto published. 

The first chapter is deyoted to the history of pabeontology. 
We have afterwards an exposition of the nature of fossils, and 
of the manner in which they have been deposited ; a chapter 
(m the classification of formations, another on the distribution 
of foesils in the various formations, and on the succession oi 
animalB at the surface of the globe ; and, lastly, an exposition 
of the soological principles of the classification of fossils. The 
author next proceeds to the special history of the Mammifera. 
It might be wished that, in this general preliminary view, the 
information on geology properly so called, had been somewhat 
more {ffedse : for, however correct the statements generally are, 
we can easily perceive by the omission of some proper names, 
and by the oider in which those quoted are placed, that the 
work of M. Pictet is essentially a zoological and palseontologt- 
cal treatise, and not a history of the structure of the globe ; 
and as such has been the object proposed to himself by the 
author, we cannot make it a matter of reproach to him, that 
more is not said on geological questions. 

Almost the whole of the first volume is devoted to the his- 
tory of the Uammifera. It is not my intention to follow the 
author in the details of the enumeration of the genera, the fa- 
milies, and the species, which it has been necessary for him 
to characterize ; and I shall content myself with saying, that 
the characters which he has given invariably correspond to the 
present state of our knowledge, and that the engravings which 
accompany his descriptions, render them easy of apprehension, 
without encnmhering the work. The methodical enumeration 
of all the known types of the Mammifera, compared, in an 
ideal manner, with their living analogues, will, doubtless, con- 
tribute much to render apparent the laws of the succession of 
those animals in the series of formations ; and the author will, 
no doabt, bring them prominently forward, in a tabular form, 
in the last part of his book, in which he is to treat of the ap- 
plication of Falxontolt^ to the study of the ages of nature. <j|c 
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Having made tKese general temarlu, let me now proceed to 
a few criticisms or debuls. M. Fictet very judiciously rejects 
the opinion of M. De Blainville, wbo imagines that he has 
proved that the fossil bears of caverns are identical with our 
recent species ; but I think that M. Fictet goes too ba when 
he affirms that all the best investigatione of careful zoolo^atB 
have shewn that the fossils lure different in each formation. 
In representing the question in this manner, he forgets that 
M. Seshayes, who, of all modem coDcholf^ists, is the observer 
most entitled to our confidence, asserts that a very large num- 
ber of the tertiary species are identical in the different forma- 
tions of that great epoch, and that eminent geok^psts have 
adopted the determinate proportions of tertiary species which 
are identical with living ones, as a distinctive character of the 
different tertiary formations : he also forgets that Ehrenberg, 
whose splendid investigations have thrown so much light oa 
the mode of formation of the sedimentary strata, maintuns the 
identity of hundreds of species occurring in the chalk, in the 
tertiary series, and at the present day. Let it not be imagined 
that I am opposed to M. I^ctet's view of the subject ; for, oo 
the contrary, I am, like him, convinced that these identifica- 
tions are inaccurate : but it is to prove this at some future 
time that our investigations ought to tend ; for, tar from hav- 
ing received general assent, this mode of viewing the question 
has hitherto been adopted byM.D'Orbigny alone, who, in his 
classical work on French Falsontology, was the first to prove 
that each of the members of the cretaceous aeries has a pecu- 
liar &una, just as I have asserted to be the case in regard to 
the Jurassic and tertiary formations. 

In speaking of fossil seals, M. Fictet fo^ets to quote the 
finest known example, viz., a fragment of a jaw figured by 
Scilla in his work De Corporibiu Marinit Lapideteentibus, 
1752, plate xii., fig. 1. He ought also to have been able to 
ascertain, from the letters of H. von Meyer, published in 
Leonhard and Bronn's Journal (letters containing important 
palteontological information, and which have been generally ne- 
glected in this volume), that the Anama OeniHgetuu of Cuvier 
is a true Lagomys, — a &ct which I have ascertained by the 
inspection of the original specimen figured in the Bechercket 
lur les Ouemettle Foetileg. Von Meyer's letters would like- 
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wise hare furniahed our author with some useful information 
respecting the fossil cetacea of the valley of the Rhine, and 
especially as to the genus Halianaasa. Lastly, it must also 
be stated, that M. Pictet would have found in Major Mitdiell's 
Travels in the interior of New Holland, the description and 
the figures given by Mr Owen of the fossil species of Didel- 
phis found in the caverns and the osseous breccias of Welling- 
ton Valley. AU these, however, are but slight omissions, 
which cannot affect the general character of the work. 

Oar knowledge of fossil birds is still so imperfect, that the 
summary of it given by M. Pictet is necessarily confined to 
the enumeration of the localities where traces have been met 
with. A mon<^raph on this branch of palseontology is still a 
desideratum; and it is to be hoped that the beautiful investiga- 
tions of Mr Owen on the genus Sinomis, and on some remains 
of birds from the London clay, will induce him to prosecute his 
researches on this subject with the same success which has 
attended all his palteontologioal labours. I may take this op- 
portunity of remarking that the Gryphua Antiquitatu of Schu- 
bert, which, for a quarter of a century, has been consideTed as 
a vulture of colossal dimensions in all manuals, was, in fkct, 
founded on the fossil horns of the rhinoceros. 

The second volume of M. Pictet's treatise oommencee with 
the history of fossil reptiles. We have here, for the first time, 
a systematic summary of all the investigations relative to the 
fossil remains of these animals, which, as the author justly 
remarks, exhibit such extraordinary forms in some of the spe- 
cies, such gigantic dimensions in others, and a distribution so 
different from that which obtains at the present day, that they 
must necessarily attract, in a very high degree, the attention both 
of geologists and zoologists, M. Pictet insists, with great reason, 
on the complete absence of reptiles in the primary [Transition] 
period. Their appearance at the commencement of the secondary 
epoch, seems to me to he the most prominent character to which 
recourse can be had, in the arrangement of primary [Transition] 
and secondary formations in more extensive groups. I cannot 
subscribe to the opinion of the English geologists, who include 
the Permian system among the Paloeozoic formations. The ge- 
neral view given by M. Pictet of the succession of reptiles is 
very well conceived : he places in a very dear point of view 
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the &ct (the importance of which can be properly appreciated 
only by a zoolf^Bt), that along with the very diveraified types 
which succeed one another in the aeries of £3rinationa, there 
are othera not lees ancient, which reaemble, in a sarprising de- 
gree, those of the present creation. M. Pictet shews himaelf 
to be equally competent to draw just conclusions from all theae 
facts, and thus to present inoont^atible proofs in opposition to 
the idea of the transition of species. For my own part, I can- 
not doubt but that soologists, by basing their opinions on ana- 
tomy and physiology, will soon entirely annihilate the vain 
theory of Qie derivation of existing beings from a small num- 
ber of primitive types ; but I think that M. Pictet deceives 
himself, when he sees, in the whole facta relative to the his- 
tory of fossil reptiles, a complete demonstnitioii of the dif- 
ference between the living and the tertiary species. We still 
know too little of tertiary reptiles, to justify us completely in 
drawing such a condusion ; although, I agwn repeat, that I am 
myself convinced of the truth of that assertion. The endea- 
vours of M. Pictet to group in a natural manner so maDy ex- 
tinct genera of reptiles, which are often very imperfectly 
known, seem to me to merit the i^proval of naturalists ; and 
his fiunily of Dinosaurians will undoubtedly be adopted. As 
I do not wish to enter into greater details regarding this class 
than respecting the Mammifera, I shall here limit my obser- 
vations to some critical details, which rather affect the inves- 
tigations quoted &om others, than our author himself. Thus 
the remains of the Trionyx, which M. Kutorga assigns to the 
sandstone of the neighbourhood of Dorpat, are in fact bones 
of fishes of the genua Asterolepis, which I had described un- 
der the name of Chelonichthys, before I was aware that they 
had already received an admissible appellation. 

With regard to the genua Saurocephalus of HarlaD* which 
that author includes among the reptiles, M. Pictet has com- 
mitted a mistake, which it is only necessary to point out ia 
order to rectify. The animal ia twice described in his book : 
first of all, and erroneously, among the reptiles ; and afterwards 
in its proper place among the fishes, in the &mily of the 
SphyritufUieM, where I had arranged it. 

We now come to the class of fishes. As my own researches 
regarding these fossils have been the principal basis of this 
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portion of M. Fictet's treatise, I shall abstain &om speaking 
of tbem at any great length. I may be allowed simply to re- 
mark, that if there be any merit in having accomplished the 
original investigation, I have experienced a lively satis&ction 
in seeing the result of such long-continued and arduotu la- 
bours presented in so concise and interesting a form. The 
reflection that my researches have now begun to supply, in the 
history of organized beings, a chapter hitherto entirely ne- 
glected in most of the treatises of this kind, is the most de- 
lightful recompense which I can receive for my exertions. I 
experience only one regret, and that is, that the results of my 
investigations are incomplete. Even now, however, M. Fictet 
might have filled up some of the blanks which he has indicated, 
had he received, in sufficient time, my memoir on the fossil 
fishes of Sheppey, and my monograph on the species found in 
the Devonian system. But though we Include that informa- 
tion, and although I am already acquainted with 1700 species 
of fossil fishes, the history of that class of animals is still so 
far from being completed, that, reasoning upon considerations 
which it would take too long to develop in this place, I have 
arrived at the undoubted conclusion, that in estimating at about 
thirty thousand the number of species of fishes which have 
been successively entombed in the beds constituting the solid 
crust of our globe, we are still far below the truth ; for such 
are the riches of the creation which we endeavour to recon- 
struct by our researches, that it seems to increase in magni- 
tude and in extent, in proportion as we make progress. 

The second volume of M. Pictet's treatise contains the com- 
mencement of the history of the Mollusca ; but as that portion 
of the work is still incomplete, we shall give no account of it 
at present. 

Palaeontologists will, doubtless, look with eagerness for the 
third volume of the treatise now before us, as it will contain, 
besides other matter, the history of articulated animals, a sub- 
ject to which the author has more particularly devoted his 
attention. 

Let us hope that the pleasure which M. Pictet must have 
derived horn his palEeontol<^cal labours will induce him to 
study, in a special manner, fossil insects, — a branch of the 
subject which uoone is capable of examining with greater pte'. .-. q I .^ 
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cision than ihimeelf ; and that he will enricli science with an 
icono^apltical work, representing the numerooa remains of 
that class which have hitherto remuned narecorded by a spe- 
cial historian.* 



Obtervatiom on the Ifailteayt of Bel^um.\ By John AfdER- 
80K, Esq., F.R.S.S.A. (With Two Plates.) Commiini- 
cated by the Royal Scottish Society of Arts. 

If the proposition hold true that the state of Hxe arts is a 
test of civilization, it must not only be interesting but in- 
structive to know the progress they have made amongst na- 
tions. It is, at least, in such a belief that I lay before the 
Society what little information I acquired concerning the 
railways of Belgium, during a tour throughout that country 
in autumn last. I would have done so at an earlier pu4 of 
the session, but being desiroas of authenticating my obser- 
vations with the Government documents, and of giving any 
atattstical information of interest they might contain, I 
thought it better to wait until I had received the Reports 
presented to the Chambers in 1848. 

Belgium was, in ancient times, the great emporium of 
Europe ; but, through her own misfortunes, and the invasion 
of enemies, she became for more than 800 years " war's fa- 
vourite play-ground," and trade and manufactures fled from 
her soil. Since the revolution of 1830, however, a mighty 
change has been effected in her prosperity. Through the 
policy of a wise and liberal government, arts and manufac- 
tures have been encouraged, and much done towards esta* 
blishing once more her ancient grandeur. To aid this object, 
national expositions were established, and premiums awarded 
for approved works of art ; duties were levied upon foreign 
imports, and every means employed to stJmntate the people to 
extond her manufactures. Thus encouraged by her rulers, 
the Belgians, naturally possessing a lively and industrious 
spirit, adopted many of the modem improvements of Eng- 
land, and established factories for the making of machinery 

• Bibliothique UniverttlU dt Oenive, No. 112, 184£. 

t AtoAdifid &om a Paper read before the Society oo lOtb June 18M. 
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and the nutna&cture of cloth. Thie, however, did not com- 
plete their improTeoMiito. The meana of communication 
being slow and tediouE, it became neceanty to eBtablish a 
more ezpeditioos mode of transit ; and for this pnrpoM »a 
admirable system of raihvadH has been formed by the Qo- 
vemment, which, aa in every other case, haa been productive 
of great advantage to every branch of industry. 

The bill authorising their construction was passed in the 
Chambers in Ma; 1834, and an extension of the system into 
other provinces granted in May 1837. Malines (Plate IV.) 
was chosen as the central station, through which two lines 
pass irom the extremities of the country at ri^t angles to one 
another. The line, from north to south, unites Antwerp with 
the French frontiers and Valenciennes, passing through Brus- 
sels, Bnune-Ie-Comte, and Mons ; and that from eaat to west 
connects Ostend with the PruBsiau frontiers and Cologne, 
passiug through the towns of Bruges, Ghent, Louvain.^Tirle- 
mont, Liege, and Verviers. These lines, with the exception 
of those which proceed from Ghent, through Courtray to the 
French frontiers, and Lille, and from Braine-le-Comte by 
Charleroy to Namur, and to GKvet in France, when the pro- 
ject is carried out, are considered the principal lines in Bel- 
gium. Among the minor lines may be classed the one from 
Moascron to Toumay, and the branch from Landen to St 
Trond, and to Hasselt by Weyer, with a branch to Diest, when 
the contemplated plan is carried into effect. Powers were 
also granted by the law of 1837 to carry out the system into 
the province of Luxemburg ; but these powers were with- 
drawn in 1840, on the ground that, while highly advantageous 
for the province, it would not be profitable for the state. 

The Government greatly benefited their system by aiding 
the extension of the line from West to East to Cologne, and 
also encouraging the construction of the lines from Ghent to 
the frontiers, and from Brussels to Qui^vnun, to the towns 
of Lille and Valenciennes in France. By this means easy 
and expeditious interoational communication has been ob- 
tained, and traffic in every branch greatly increased. The 
extension of the line to Cologne was of itself calculated to 
realize the greatest benefits. Previously, the only mode of 
commimication for foreign merchandise to Gcarmuiy andr 
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Switzerland was by the slow and tedious nuTigation of tlie 
Lower Rhine and the Mease ; but b; the junctJon of the 
Rhine with the Scheldt, by railway communication, the traffic 
was expected to be carried through Belgium. The line 
was only opened from end to end in October last ; so that 
time has not yet been given to verify the anticipations of the 
Belgian rulers. But it must be allowed that the scheme was 
good, the more especially when we consider that a great 
European line has been projected from Cologne to Dussel- 
dorf, Lippstadt, Minden, Hanover, Brunswick, and Magde- 
burg, to unite with the Prussian railroads, and from Dresden, 
the Bonth-eastmost extremity of their system, to join the 
line from Brunn to Vienna by Prague. A line has also been 
proposed irom Vienna to Pest, to pass by Baden, Olden- 
burg, and Haab, and another to proceed nearly north from a 
point in the Vienna and Olmutz railway to Cracow, Rad- 
omsk, and Warsaw. Thus, two of the principal cities, Berlin 
and Vienna, and a great part of the most tiiickl^ populated 
countries in Europe, will be in direct communication witli 
the German Ocean, making the Belgian railroads from Prussia 
to Ostend or Antwerp a portion of the great European line. 
There is at present in course of being constructed a line 
from Lille to Paris by Douay, Arras, Amiens, and Pontoise, 
with a junction from Douay to Valenciennes ; several sections 
of which are expected to be opened next year, which will 
likewise be of great advantage to BelgiauL 

The accumulated length of the Belgian railroads amounts 
to 348422 miles. They consist partly of a double and partly 
of a single way of 4 feet 8j^ inches betwixt the rails of the 
track, and a distance of 6 feet 6^ inches betwixt the rail- 
roads. It is impossible to determine the actual expense of 
construction until the different lines are completed ; but in 
1842, after the lines from Brusaela to Antwerp, Malines to 
Ostend, Malines to Ans, Landen to St Trend, and the sec- 
tion of Brussels to Mons, on the line from Brussels to Qui^v- 
rain, had been finished, and the remainder of the lines esti- 
mated, the anticipated cost was L.5, 330,91 5, or L.15,3L3per 
mile. This expense, however, is not nearly in propoHion to 
tlie extent of the different lines, but varies very much, noi- 
withstanding the generally flat nature of th» conptry. The 
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followiDg table gives the length and coat of the different 
lines, the stations thereon, and the total cost of the whole 
estahlishment : — ■ 
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Up to the end of 1843, 371'687 miles had beeD eonstructed ; 
and in the autamn of last year the first way, and probably 
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more, of the remEtinmg lines had been completed. On taking 
an average of the cost of the Britieh railways, it will be found 
that those in England cost fully double, and those of Scotland 
and Ireland fully a third, more than those of Belgium. Eren 
the French railways, ou the following average, are constructed 
at nearly double the expense of the Belgian lines : — 

PcrUU*. 

The line from L7011 to St Etienne coit, in round nmnbers, . L.19,000 

Pari* to VeiwillM, 26,000 

Puria to Bt Germain 39,000 

In the Belgian lines, both parallel and Ji»h-bellied rails are 
used. There is nothing particular in their mode of laying 
them down. The ballasting consista of sand and gravel, and, 
irom various circumstances, formed a considerable item in the 
expenditure : — 



atween WAremme and Ane, it coct 


8 fi^ per cubic yard. 


Louvain and Tirlemont 


6 94 


Tirieroont and Wareinine ... 


« 6J 


Dejme and Coartny 


6 1 


Landen and St Trend 


1 7 


Malinag and Antwerp 


3 llj 




3 lOj 


Ghent and Deynie 


8 10 


Bruges and Oatend 


3 ej 


Malinei and LouTun 


2 8J 


Termonde and Ohent 


2 8 


Ghent and Bruge* 


2 74 


BruBselB and TnbiM 


2 74 
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The rails were furnished in 1834-35-36-37, and at different 
times in the following years, in lengths of 15 feet, 16'4 feet, 
and 14'8 feet. Those of 15 feet were furnished of different 
weights, weighing 4011b., 3971b., 35-3 lb., 4371b., 64-5 lb. 
to the lineal yard ; those of 164 feet weighing 50-4 lb., and 
those of 14-8 feet weighing 504 and 48'8 lb. to the lineal 
yard. The whole rails are of the manufacture of the country, 
with the exception of about 200 tons, which were brought from 
England in 1834, to serre as models. Their price during the 
first four or five years varied very much ; no doubt from the 
competition to which the extensive demand gave rise. The 
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ton of rails, whicli could be furnished at Maliaes, for in- 
stance, in 1834, for L.14 : 12 : 6, rose to L.15 :i:6 and 
L.18 : 1 : 6, and descended again to L.17, 1b., L.13, 166., and 
came even so low, in 1840, as L.IO : : 6, but rose again tbe 
same year to L.ll : 3 : 6. Tbose, however, ^oduoed in 1840 
were much inferior to the rails first manufactured in the conn- 
try. Until 1838, chairs, keys, and spikes, were furnished with 
the rails ; but since that time the conts'actors hare bargained 
to supply them separately. The ton of chairs, in 1834, was 
supplied at L,10, 7s., but rose the year following to L.10, 158., 
and, in 1836, to L.12. 16s., L.13, 4s., and L.14, 4s.; and, in 
general, fluctuated with the price of rails. Keys and spikes, 
in 1834, cost L.22, 7s. per ton, and rose the following year to 
L.24 : 3 : 6, L.24 : 11 : 6. In 183&37, they varied £rom L.28, 
9s. to L.30, Is. ; and, in 1838, came down, after many fluctu- 
ations, to L.24 : 7 : 6 and L.23 : 19 : 6. In short, the cost, in 
general, likewise varied in proportion with the rails and chairs. 
These articles were chiefly lEurnished by CockeriU of Seraing, 
Gordons & Co. of Cardiff, Dupont of Fayt, Henrard of Couillet, 
I^marche of Ougr^e, De Dorlodot of Aooz, Marcellis of Liege, 
Ooffiirt of Monceaux, Delloye of Houyoux, Michiels of 
Oijgr^, Lentz Ce Tiennes of Coron-Meuse, Destombes of 
Hourpes, and Gendebien of Chatelineau, 

Notwithstanding the number and extent of the difierent 
lines, there are few works of art of any magnitude, or places 
of any great engineering difficulty, except upon the line pro- 
ceeding from Ans to the Prussian firontiers, where the railway 
descends the valley of the Meuse to Liege, and remounts the 
valley of the Vesdie to Verviers. However, it may not be un- 
interesting to glance at the most important undertakings. 

Proceeding from Antwerp to Brussels, the only work of 
art of any importance on the line is the Bridge of Duffel, over 
the river Nethe, which is 262 5 feet in length, and 229 feet 
iu breadth. It consists of Ave elliptical arches of 19*7 feet of 
span each, ime of which is made of cast-iron, and is used as a 
draw-bridge for the Iree navigation of the river. The railway 
also, in its coarse to Brussels, passes over three bridges on the 
rivet Senne, two of which are placed at Sempst and Eppeg' 
hem, of two arches of 20*5 feet of span each, and one at Itfeken, 

Cookie 
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of one arch of 39-4 feet of span. The expense of constmcting 
this line ought to ha?e been compaiatiTely litUe, but, from in- 
experience or oversight, the section from Brussela to Ma- 
lines was made upon so low a level that it was often overflown 
by the Senne, which greatly damaged, and sometimes even 
perfectly obstructed, the railway. The rails, moreover, were 
too weak, and the sleepers made from white and pine wood. 
From these circumstances, it became necessary to r»se the 
railway at least upwards of a foot and a half, and protect the 
banks, and form viaducts through which the waters could flow. 
The old ruls were nearly all thrown aside, and others of 
greater strength laid down, and the sleepers subjected to M. 
Boucherie's process for the preservation of wood. Indeed, 
every means were taken to remedy the evils, but not without 
incurring great expense. 

Between Brussela and Qui^vrain the construction of the 
railway becomes more difficult, horn the uneven nature of the 
country through which it passes. The ground also on several 
sections consists of peat, and bogs are not uncommon in this 
quarter of the country. On this account it has been necessary 
to build a greater part of the bridges on piles, and raise the 
railway in some places 13 feet. The works of art on the line 
are numerous, but none of them are of any great importance. 
The most important undertaking is the tunnel of Braine-le- 
^ Comte, which is 16*4 feet of span, and 25*7 chains in length. 
The bridges, with but one exception, consist of a single arch, 
and the largest is about 39'4 feet of span. 

The same difficulties which occurred on the line from Brus- 
sels to Qui^vrsin also presented themselves on the line frtim 
Braine-le-Comte to Namur, but the works are of more impor- 
tance. At Godarville there is a tunnel of 27'3 chains in length, 
and upon the river Sambre alone 14 bridges, 13 of which are 
of a uniform model of 3 arches, of an elliptical curve, of about 
33 feet of span each. There is also in the valley of Sennette a 
viaduct of 9 arches of 29-5 feet of span each, and three bridges 
upon the canal of Chsrleroy, besides four upon the Piston, and 
one upon the water of Heure, The bridges which cross the 
nulway are of a span of 29*6 feet, and of a height just sufficient 
to allow the locomotives to pass under them. 
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The line from Ghent to the frontiers of France, and the 
branch &om Mouscron to Tournay, with the exception of one 
or two of the sectiona, are of very easy construction. The 
largest work of art is that in the low grounds of Meir, which 
consists of a series of 16 arches of about 16'4 feet of span each. 
Near Tournay there is a bridge of 56*4 feet of span, and also 
one of 30 feet upon the canal of Espierre. Betwixt Courtray 
and the French frontiers there are several embankments and 
cuts of considerable importance. The largest embankment 
and cut are both in the valley of Mouscron, the former of 
which is 32'4 feet at its maximnm height, and 1 mile 219 
chains in length, and the latter 17*2 feet at its maximum depth 
and 30-82 chains in length. 

But of all the lines in Belgium, the most favourable, con- 
sidering the distance, for the formation of a railroad, is that 
from Ostend to Malines. This arises principally from the 
level nature of the country. However, on this line it has also 
been necessary to raise and strengthen the embankments, to 
prevent damage arising from the overflowing of the rivers. In 
consequence of this, the banks in the meadows of Tronchiennes, 
betwixt Ghent and Bruges, have been considerably strength- 
ened ; and several aqueducts and bridges have also been con- 
structed betwixt Malines and Termoude for the same purpose. 
The bridges upon the line are very numerous, several of which 
are constructed of iron, and serve as draw-bridges. The largest 
bridge is that upon the Scheldt at Ghent, which has been made 
&r four tracks, one forming the double way towards Ostend, 
and the other towards Courtray. There is also a bridge of 
two arches over the Senne at Hombeeck, and a viaduct at 
Malderen. 

From a short distance from Malines the railway begins to 
ascend to Ans. The works upon the line, though numerous, 
are light. The greatest undertaking is the tunnel of Cumptich, 
which has been lately constructed for the double way. It is 
entirely bnilt of brick, and is 20*6 feet in height, and 4573 
chains in length. The heavy works, however, of the Belgian 
railroads only begin at Ans, where the railway descends into 
the valley of the Meuse. 

Ans stands upon the west bank of the valley of the Meuse, 
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about 581 feet above the level of the sea ; and Liege is situ- 
ated in the bottom of the valley, about 358 feet belotr Ans. 
The distance betwixt Ans and the Meuse at Liege is 4 miles 
9 chains, thus making on the length of the line the general 
gradient about 1 in 60. To descend this Talley was a matter 
of no little difficulty, and it was only after many years' study, 
in which time numerous projects were examined, that the ad- 
roinistratioa saw the necessity of descending it by inclined 
planes. The plan adopted by them consists of two inclined 
planes of equal lengths, with a platform or level space of 
ground, on which the engines are placed, situated at the bot- 
tom of the first and the summit of the second incline. The 
platform is about 16) chains in extent, and the inclines 1 mile 
18f chains each of length, of a rise of 1 in 36, both of which 
are constructed with a double way, the one being employed for 
ascending, and the other for descending. Keferring to the section, 
(Plate V.) the railway proceeding from Ans describes a curve 
of 1 mile 37 chains of radius, and descends the first incline. 
Having crossed the platform, it descends the second incline, 
and aiTives at the principal station of Liege. The traina 
descend the inclined planes by gravitation, their velocity being 
regulated by drags attached to the carriages and waggons. 
Two fixed engines, of 160 horse-power each, are placed on the 
platform for raising the trains, which is accomplished by means 
of an endless rope. Both engines being situated close toge- 
ther, are supplied with steam tk>m the same boilers. The 
system of signals, we are told, they employ, is somewhat 
novel ; — A tube of fully one inch diameter is laid along the 
railway. Bach of its extremities communicates with the in- 
terior of a bell, the mouth of which is Immersed in water. 
Into the top of the bell a whistle is fixed, which, as in the 
case of the locomotive whistle, acts by the vibration of the 
metaL When it is required to communicate the time of de- 
parture of any of the trains from either station, the signal-man 
has only to shut off communication with the whistle, and im- 
merse the bell further amongst the water. The air in the one 
bell will thus be forced, by pressure, through the tube into the 
other bell at the further end of the tube, and will escape by 
passing through, and at the sams time actingupon, the whistle. 

..Coocjic 
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Nothing strikes the tntreller ao much vith astonishment, 
when he descends the valley of the Meuse, and enters that of 
Verviers, as the contrast the face of the country presents to that 
which he a few minutes ago left. The scenery, indeed, as 
soon as be leaves Ans, is entirely changed. Instead of the flat 
and monotonous country through which he has just passed, he 
is ushered into a finely varied district of hills and valleys. 
The number and extent of the diderent works of art he ob- 
serves, tell him also of the nature of the country through 
which he is passing, and the difficulties which the engineer 
encountered in the execution of this part of the national 8yB> 
tern of railroads. 

The works of art betwixt Liege and the frontiers are more 
numerous, ttai much more difficult in execution, than on any 
other line in the country. Upon the Meuse, between the 
banks Val-Benolt and Bac-en-Pot, there is a bridge of five 
arches, of 65'6 feet of span each ; and also one upon the Ourthe 
<^ three arches, of 52*5 feet of span each. At the zinc manu- 
&ctory of Angleur, there ie a series of twenty-four arches, 
twelve of which are interior, and twelve exterior, to the work ; 
the first of which were established for communication, and the 
second for the flowing of the Ourthe during its inundations. 
On the section betwixt Ch^nfe and Pepinstet there are ten 
tunnels, making a total length of 1 mile 29-36 chains ; and on 
that betwixt Fepinster and the frontiers, nine tunnels, of a 
total length of 67 1 chains. Great difficulty arose in executing 
the tunnels betwixt Change and Pepinster, from the nature of 
the hills through which they pass, and the unexpected appear- 
ance of water. Among the most difficult was the tunnel of 
Halinsart, which is 31*66 chains in length, and the longest of 
the whole of that section. In addition to these works, there 
are, however, 18 bridges, generally of from 90 to 100 feet of 
span each, and numerous viaducts, &c. The la^st viaduct 
is placed across Uie valley at Dolhain, and consists of 20 
arches, of nearly 33 feet of span each, from S6 to 59 feet in 
height. This work has a most commanding appearance,, is 
well executed, and the most extensive throughout the whole 
lines of railroad. Besides the works of art on this line, there are 
numerous difficult cuts of considerable length and depth. In- 
deed, the formation of a railroad in this part of the country ^i 
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presented many objects of difficalty, and some parts of tke 
line may be almost said to be formed of a continaatitA of 
viaducts and tunnels. 

It may be remarked, that, in the execation of the diiferent 
works of art throughout the diiferent lines, the workmanship 
is inferior to that of similar undertakings in this country ; and 
that also in their construction, due attention has always been 
paid to the fortifications of the towns by which the railwxy 
passes. 

The curves and gradients, as necessarily follows, from the 
extent of the difierent lines, rary very much, and present 
many of the results which arise from their existence on rail- 
ways in general. The radii of the principal curves are as 
follows : — 3*73 chains ; 9*44 ch. (both on the branch of Lou- 
rain to the canal) ; 994 ch. ; 1243 ch. ; 17-4 ch. ; 18-14 ^. ; 
19-88 ch.; 24-86 ch.; 29 83ch.; 34-8 oh. ; 37-28 ch.; 89-77 
ch. ; 43-74 ch. ; 4474 ch. ; 49-71 ch. ; 54-68 ch. ; 69-65 ch.; 
6214 ch. ; 67-1 ch. ; 69-59 ch. ; 72-58 ch. ; 74-56 ch. ; 79*54 
ch.; and 1 mile 4-6 ch. 

The most important gradients are : — 

1. That towards Waremme, at the station of Landen, of 1 
in 244, of 2 miles 39 chains in length. 

2. That towards Tirlemont, at the station of Louvain, of 1 
in 250, of 3 miles 68 cbuns in length. 

3. That between Tubise and Braine-Ie-Comt«, (^ 1 in 200, 
of 5 miles 47 chains in length. 

4. That on the branch from Louvain to the canal, of 1 in 
71, of 32 chains in length. 

5. That betwixt Jurbise and Braine-le-Comte, of 1 in 250, 
of 4 miles 3 ohains in length. 

6. That betwixt Mens and Jurbise, of 1 in 250, of 6 miles 
42 chains in length. 

The stations throughout the different lines are numerons, 
and, in general, neat and commodious buildings. Antwerp, 
Brussels, Malines, and Ghent, are reckoned of the first order, 
and contain the warehouses and arsenals for provision and 
material. Ample accommodation is set apart in them for pas- 
sengers ; one large room being always devoted to first and 
second, nnd another to third class, passengers. The next sta- 
tions in importance to these are, Bruges, Twinonde, Louvain, 
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and Tirlemont ; and then the minor Btations upon the different 
aubdimions of the line. Malines wae, from the very first, 
chosen ae the centre! station through which the greatest num- 
ber of passengers was expected to fiow ; and it was also fixed 
upon as the workshop for the repairs of the heavy machinery, 
and of the railways in general throughout the country, the work- 
shops at any of the other stations being only of secondary im- 
portance. But, notwithstanding its many advantages, firuBeels 
has become the principal station, and draws one-fourth of the 
receipts of the whole of the difi^erent lines. In consequence of 
this unexpected result it became necessary to build a more exten- 
sive station at the north of Brussels. The stations, with the 
exoeption of Ostend, Bruges, and Ghent, are placed without the 
towns, for the purpose of evading the local taxes, which can 
only be accomplished by placing them beyond the boundaries 
of the excise. Tickets for the trains are issued from the win- 
dows of the different offices ; and, to avoid confusion during a 
crowd, stalls are erected, through which the passengers pass 
one by one, receive their checks, and return by a passage 
parallel to the one by which they entered. If the traveller 
has luggage exceeding 44 lb. weight, he has to proceed to the 
lugg^^ depot, where it is weighed, and he is charged a trifling 
Bum per lb. Upon paying this sum he receives a ticket with 
a number marked upon it, corresponding to one which is pat 
upon his lugg^e. From this time he sees no more of his 
property until he arrives at his destination, where it is brought 
from the luggage-waggon, and the number marked upon it 
called out by one of the officers in attendance, who returns it 
to its owner on presenting the ticket which he had received. 
If, however, he wishes it placed entirely under the responsi- 
bility of the administration during his journey, be must for- 
ward it to the station at least ^ of an hour before the starting 
of the train. Luggage under 44 lb. weight, if deemed neces- 
sary, can also be confided in the same way by passengers to 
the administration, at an equal rate of charge per lb. For 
luggage lost which is entered in this manner, the administra- 
tion pays the proprietor a compensation for his property at the 
-rate of 2a. 2d. per lb. This is an admirable system of manage- 
ment for preventing oonfiision and loss of property, and one 
which should be adopted on every railway. C iOOqIc 
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Several tables of fares have been drami up at different timea, 
but none of them have given satisfaction. A CommiBsion vas 
appointed in Aogost 1841 to wateh their efiecte, and to report 
upon their results. Without entering on the working of the 
different tarifTs, it may not be uninteresting to state that the 
&res were raised in 1839, and that a great diminution of pas- 
sengers was the result. They have since unde^one several 
fluctuations ; and by the last tariff, they were fixed, with one 
or two exceptions,* at 

I'lt pence per mile for the fiTSt cUm canuge 

'93 second 

•56 third 

or at the rate of nearly one shilling per ten miles for the first 
class ; tenpence for the second ; and sixpence for the third. For 
intermediate stations or distances of less than 6} miles, noi 
indicated by the table, 7^ pence is charged for the first ; 4^ 
pence for the second ; and 2| pence for the third class carrii^es. 
These prices are doubled for stations distant more than 6} 
miles, and for intermediate minor stations distant more than 
thirty-one miles, the price of the first principal station follow- 
ing is charged. Passengers were allowed, previous to 1843, 
to take luggage along with them into the carriages, free of ex- 
pense, varying from 44 lb. to 65 lb. ; but since that time it has 
been fixed at 44 lb. ; and they can also, by paying one-teHtk 
per cent, on the value of their goods, have them insured. 
Children under eight years of ^e, accompanying their relations 
or friends, are carried free of charge, provided they do not 
occupy the places of passengers. The m^ls are carried gratis, 
and the military at half the common &res. 

Small merchandise, carried by the passenger trains, coeta 
•39 pence per cwt. per mile, or about 7} pence per ton. The 
smallest chat^ is about sixpence. For carriages of four wheels, 
9*27 pence per mile; and for carriages of two wheels, 6'18 
pence per mile is charged. The following is the taUe for 
horses and cattle : — 



• The exceptions coDsbt priDcipallj in thia, — that the prices were 
■lightlf rnised for the sectionB from Brussels to Malinea, uid thenea 
to Tennonde, and that thej were lowered for the third da«s oa tiie 
south line. COOCJIC 
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For S hoTSM, .... B'27 peoM per mile. 

... 2 772 

... I 8-18 

... waggon of little oattle, or from 5 to S oxen 

or cows, .... 7-42 

... 3oT4oxeD orcowt.StolOiwineoroalTea, 

H to 20 Bheep, . . . 618 

... 1 or 2 oxen or cows, 1 to 5 swine, 1 to 

lOiheep, . . 1-68 

To encourage this branch of traffic, 25 per cent, is deducted 
for complete waggon loads. 

The looomotiTe engines, at the let of January 1843, vera. 
129 in number, 42 of frhicb were made in England, and the 
remainder in Belgium. Of these, 95 are in good working 
(ffder, and 34 undergoing repairs- In addition to these, how- 
ever, 10 were in course of being constructed, which will make, 
in all, 139. The following table gives the makers' names, 
and the number each has made, with the diameter of the 
cylinders and driving wheels : — 



Hnken' N.mM. 


CrUnder.. 


»." 


Ma. of 




England. 


11 inches, 

12 ... 
12i ... 

'■ m ... 

14 ... 
14 ... 
Ui ... 
12 ... 
12 ... 

11 ... 

12 ... 
121 ... 
14 ... 

<12 ... 
Us ... 
(m ... 
121 ... 

13 ... 


S feet, 
5 ... 
«1 ... 
51 ... 
« ... 
5 ... 
61 ... 
S ... 
5 ... 

5 ... 

6 ... 
51 ... 
41 ... 

5 ... 
61 ... 

6 ... 
61 ... 
51 ... 


8 
6 
1 
7 
7 
1 
10 
1 
1 

12 
27 
20 
10 

4 

3 

1 

el 

6 


90 

10 
1 

1 

69 

7 
11 


Londgridge and Co. 

Fenton and Hurra;,..... 
Sharp, Rotiertc, and Co., 


Soo. Bt-L^nard, 




Total, 


m 
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The coke required for the consumption of the locomotives 
is manu&ctured at Monplaisir, Malinea, Antwerp, Ghent, 
Ostend, Ans, and Hal ; and costs at these pUces respectively, 
L.1 : i : 2i, L.1 : 3 : llj, L.1 : T : 6i, L.1 : 3 : %\, L.1 : 5 : 21, 
17s. Ojd., and L.1 : 1 : 5, per ton. The quantity consumed in 
1841, in running over 927,080 miles, was 29,303 tons, or 
70'80 lb. per mile. This is including, however, the quautity 
required for the reserve and lighting, which amounted to 4399 
tons, and which, if deducted, will make the consumption 60'17 
lb. per mile. Id 1842, the diatanoe run over was 987,432 
miles, and the total quantity of coke consumed was 28,317 
tons, or 64'24 lb. per mile. The quantity required for the 
reserve and Hghtins was 5635 tons, and which, if deducted, 
will make the consumption 5146 lb. per mile. 

Besides the locomotive engines, there are 127 tenders, 514 
carriages, 1223 different sorts of waggons for merchandise, and 
273 waggons for railway use, such as the conveyance of coke, 
and embanking operations. The whole are either in good 
working order, or undergoing repair. There are in course of 
construction, 15 tenders, 84 carriages, and 654wa£^a8 for 
merchandise. The carriages consist of three classes, as they 
do in this country, but are much more commodious, and, in 
some cases, vastly superior iu' comfort. For example, second 
class carriages possess not only windows, but the seats are 
cushioned, and almost as comfortable as those of the first cLasa, 
though, perhaps, a little less elegant. Even third class car- 
riages have covered seats, and very ofWn roofs supported upon 
perpendicular iron rods lixed at the corners of the carriages. 
The seats are placed transversely, and without any proper mode 
of entrance, which is a great inconvenience to passengers ; and 
the doors are, in every cose, unlocked, but are held close by a 
catch, which can be opened and shut from either aide of the 
carriage. 

The rate of travelling, generally, is about 20 miles per 
hour ; but on some lines, on account of the gradients, it varies 
from 19 to 25 miles per hour. Each train ia accompanied by 
a couple of guards ; and, five minutes before the appointed 
time of leaving any of the principal stations, a bell rings for 
preparation, and, shortly afterwards, another for starting. 
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After the first bell has rung, the passengers are allowed to 
proceed from the station to their seats ; and, shortly after the 
second, the guard, at one end of the train, sounds a bugle, 
wbidi, if answered by the other, announces that all is right, 
and the train proceeds. 

The gradients, it will be observed, from what has been said 
about the rate of travelling, affect the speed of the trains very 
materially. The greatest gradient, with the exception of that 
betwixt Ans and Liege, is 1 in 71 on the branch from Louvain 
to the canal. A locomotive, of a 12^ inch cylinder, and driv- 
ing wheels of 5^ feet diameter, can ascend this slope with a 
trwn of three loaded and three empty waggons, of a total 
weight of about 44} tons; hut a locomotive of a 14 inch 
cylinder, with coupled driving wheels of 4^ feet, can ascend 
it with six loaded and three empty waggons, of a total weight 
of about 69 tons, the rate of travelling in both oi these cases 
being three miles per hour. From a curve in several parts of 
this line, however, of 3-73 chains of radius, it is thought to be 
more convenient to work it with horses. A strong horse 
upon this incline can draw a waggon of about 6 tons weight, 
at the rate of 2^ miles per hour. 

On the inclination betwixt Tubise and Braine-le-Comte of 
I in 200, two trains, of 16 and 17 carriages each, with a total 
weight of 88|l to SSJ tons, and a locomotive of a 12| inch cy- 
linder, and driving wheels of 5j feet diameter, were unable to 
proceed in un&vourable weather. At another time, equally 
onfavourable, an engine of the same size took up two trains of 
13 and 11 carriages each, with a total weight of about 88^ and 
78$ tons, with great difficulty. On the inclination betwixt 
Jurbise and Soignies of 1 in 250, two trains, of 12 and 13 
carriages each, with from 78l to 88} tons, and an engine of 
the same dimensions, could not ascend. A third, however, 
withlScarriagesof 88} tons, succeeded in mounting the slope. 

From these observations it was concluded, that the greatest 
weight with which an engine of a 12} inch cylinder, and 
driving wheels of 5} feet diameter, can ascend either of these 
inclinations, is from 88} to 98} tons in ordinary weather, but 
otherwise with only from 73i to 78? tons. With the same size 
of cylinder, however, either of these inclines can be ascended 

C'.oocj Ic 



318 Mr ADderaoD on the BaUwayt of Belgium. 

with about 69 tons, at a velocity from about 12| to 15^ miles per 
hour ; or, with an engine of a cylinder of 14 inches diameter, 
about 1081 tc»LB can be taken up, at the rate of about 12| 
miles per hour. 

On the inclinati<ai betwixt Louvain and Vertryck of 1 in 
250, the folk>Ting trains ascended with difficulty in nnfaTOur- 
able weather : — 



witb coupled drlTing-wheela of IJ 20 1S7{ 
23 117i 
Dot coupled 



coupled 



14 



1S7( 
1471 
2701 
118 
1371 
137! 



From these e^ieriments it was concluded, that a locomotive 
of a 11 inch cylinder, and coupled driving-wheels of 4^ feet 
diameter, could ascend this incline with difficulty in ordinary 
weather, with from 137J to 147^ tons, but during times of 
anow with only 69 tons ; and a locomotive of a 12 inch cylin- 
der, with driving-wheels of 5 feet diameter, not coupled, could 
ascend, in ordinary weather, with from 78} to 98^ tons, and 
in times of snow with from 44^ to 49 tons. They ascend 
this slope regularly, however, withtnune of 73 J and 108} tons, 
including the weight of the locomotives of 12 and 14 inch cy- 
linders, about the 'rate of 15^, and from 12f to 15t miles per 
hour. 

Considering the novelty of the system of communication^ 
comparatively few accidents have taken place in any part of 
the country ; and these, in almost every case, have been through 
the imprudence of the parties who suffered. None of the ac- 
cidents, either, have been to any fearful extent, except the late 
melancholy catastrophe on the Antwerp and Brussels Use. 
From the opening of the first of the lines, in May 1835, to Ui« 
1st of January 1843, in the course of which time 14,431,524 
passengers had travelled, and when, undoubtedly, from inex- 
perience, danger might have been anticipated, only 44 persons 
D,<j,i,.,.,i.:,C00glc 
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net iritli their deatH, 26 of whom were officials of the esta- 
blishiQent. As nearly aa can be ascertained, 7 of the other 
onfortunate indlTidoalB were paetengers ; 4 were killed from 
walking upon the railway ; and 7 committed suicide, by volim- 
tarily pladog themselves in the way of the loaded trains. Bo- 
lides these &tal events, there were 59 persons injured, 36 of 
whom were officials of the establislunent ; 22, as far as we can 
learn, were passengers ; and 1 a person walking uptm the rail- 
way. Separating the accidents occasioned by the sufferers 
themselves irom those attributable to the railway adminiitra- 
tion, 37 of the deaths and 31 of the injuries rank under the 
first head, and 7 deaths and 28 injuries under the second head. 
The following is a tabular account d the accidents, and the 
means by which these were occasioned ; — 





DEATHS. 


iNJURiaa 1 


V.Tt\<^ then.. 
»elT«. 


AtlribnUMe 




AttribaUbl. 
CO tb« nilwu 

UOD. 


6 
4 
20 

7 


1 



fl 




14 
1 

16 



8 


20 



PemoDB walking up-) 
on th« raUiraj,.../ 

Officials of tlieeBta- 1 
bll«hment, } 


Totdl, 


^ 37 


7 ^ 


31 


28 




U 


ii 1 













It is satisfactory to state, that, on comparing the above num- 
ber of passengers with an equal number who travelled by the 
common diligence, the casualties by railway communication 
«re fewer, and the safety of the passengers generally much 
greater. 

The whole railway business is under the management of a 
director, who is under the control of the Minister of Public 
Works. It is divided into four branches — ^namely, the general 
management of the whole system ; the management of the 
lines; the locomotive department; the traffic of the railway ; 
and the management of the stations. The first of these, gene- 
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rally speaking, includes the other three, one of which consists 
in the management of the lineB, and the finishing and con- 
structing of new works of art ; another in the traction of the 
trains, the manu&cture of coke, and the management of the 
arsenal at Mslines, including the workshops for repairing 
the locomotiTes and carriages ; and the third, in tite management 
of the stations and the passenger and merchandise tra£Bc. Over 
each of these four departments a functionary, entitled, Engtneer- 
in-Chief, or Inspector of Administration, is placed, who furnishes 
an account of the proceedings of his department to the Minis- 
ter, and makes such proposals to him as he thinks necessary 
or advantageous. The propositions he submits are sent for 
-ezamination to the Council or permanent Commission of Ways 
and Bridges. Besides the Burveillance exercised by the direo- 
tor, and the agents under his orders, the Minister causes all 
the works to be examined by the Inspector-General, and by 
the DiTiaionary Inspector of Ways and Bridges ; and with the 
documents received from the different departments, renders an 
elaborate report of the whole business annually to the Chamber 
of Deputies. 

The government have, at various times, voted sums to the 
amount of L.6,010,562, at different rates of interest, for defray- 
ing the expense of the construction of the railways, — which, 
with the exception of L.40,664, has been devoted to that pur- 
pose. Up to the Ist of February 1843, L.6,311 ,960 have been 
expended or set apart, leaving a balance of L.657,948. When 
the government sum shall have been expended, the outlay per 
mile will be L.17,149 ; on which sum, although a little below 
the definite estimates elsewhere given, the rate of interest has 
been calculated. In concluding these remarks upon the rail- 
ways, it may not be uninteresting to state the amount of traffic 
throughout the different lines, and the return made to govern- 
ment for their spirited undertaking. For this purpose, the 
following table is given, shewing at once the length of the rul- 
ways, the number of passengers, the amount of receipts, the 
expense of working the lines, and the returns, in each year, up 
to the 3Ut December 1842:— 
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whole Oo- 


1885 
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431,439 


10,760 


6,751 


4,009 


7-79 


2-83 


1836 


m 


871,307 


33,005 


17,345 


15,760 


8-28 


412 


1837 


88J 


1,3W,577 


56,679 


47,59* 


9,085 


1-96 


0^ 


1838 


1S9 


2^88,303 


123,913 


109,916 


13,967 


1-21 


OM 


1839 


IM 


1,962,731 


169.993 


123,159 


16,834 


268 


1-62 


1840 


WJ 


2,199,319 


213,406 


130,180 


83,336 


3-44 


2-13 


1811 


23U 


3,639,741 


249,053 


174.153 


74,900 


2-76 


3-8 


1842 


37U 


2.724,104 


298,462 


188,013 


110,419 


3-3 


2-63 



Upon taking the average of the namber of passengers since 
the opening of the first line in 1835, there will be found to be 
9 per cent of the first class, 27 per cent, of the second class, 
63 per cent, of the third class, and 1 per cent, of military. 

CvtAm-Tirm, 35tA Mag 1814. 



Oh Fouil Fithet, parlieutarfy thote of the London Ctt^. 
By Professor Agassiz. 

The fossils of the London clay have long since attracted the 
Attention of geologists, from the considerable number and va- 
riety of their species belonging to all classes of the animal and 
vegetable kingdom, as well as from the beautiful state of pre- 
servation in which a large number of them occur. Since the 
researches of Sowerby on the shells of this deposit, several 
memoirs of great merit have appeared on the fossils of differ- 
ent classes. Professor Owen has described, with his usual 
acuteness, the reptiles, birds, and Mammalia which are met 
with scattered here and Uiere in the layers of this deposit, and 
his erudite investigationB have thrown quite a new light on 
the relations which connect the foaail creatures of this forma- 
tion with the species of the present epoch. The beautiful 
work of Mr Bowerbauk on the fruits of this deposit is well 
known to every one. The Ichthyology alone had been almost 
entirely neglected ; not that there is any scarcity of fossil fish, 
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for there is no knoim fish-bed which counts so many speaes, 
and no coUection of tertiary fossils of England which does not, 
at least, contain some specimens. The want of knowledge 
which has hitherto prevailed with respect to the fish of Shep* 
pey is solely owing to Uie very peculiar difficulties which the 
study of their fragments present. Elsewhere, and especially 
in the strata of transition and secondary rocks, in the slates, 
limestones, and sandstones, the ichthyolites are more or leas 
entire ; and it is seldom that a fragment does not present seve- 
ral parts of the body, difiTerent portions of the fins, of the scaly 
coating, of the opercular apparatus ; or, if indeed the pieces 
themselTes are not preserved, their impression indicates at 
least the general form and the outlines of the body ; so that, 
with a sufficient knowledge of living fish, of their form and 
external characters, it is possible to arrive at accurate and 
strict determinations. Moreover, the majority of older fish 
have osseous scales harder even than the bones ; and the mode 
of their arrangement (enchevilremeni) contributes to preserve 
the general form of the fish even when the bones have disap- 
peared and the other parts have become destroyed. 

Classifications in ichthyology have hitherto been based on 
external characters ; among others, on the form, number, and 
position of the fins, the structure of the scales, the relations of 
the different parts of the body to each other, the dentition, 
the arrangement of the opercular pieces, &c. If we glance 
over the roost esteemed works of our time on the natural his- 
tory of fish, none but external characters will be met with in 
the diagnoses of the &milies, genera, and species, easily con- 
ceived, and sufficient, indeed, for the proposed object. If I 
speak of the voids which this branch of science, to which I 
have devoted myself for so many years, presents, it is not that 
I wish to detract the least in the world from the merit of so 
many works which the most distant posterity will still regard 
as master-works of sagacity, application, and research ; but it 
is that, having selected a special branch of ichthyology, I have 
perhaps been enabled more than others to perceive what re- 
mains to be done in this vast domain. This is especially true 
with respect to the Sheppey fish, which have none of those 
forma and of those fantastio characters peculiar to the migori^ 
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of the fish of the older fermations ; sU in them, oa the con- 
trary, recall to mind the fish of our present oceans, so that be- 
fore having made a minute study of them, we should be inclined 
to think that ve had to do with recent species. Theii frag- 
ments are buried in a more or less indurated day, which some- 
times presents the hardness of calcareous rocks, while, in other 
localities, it has remained perfectly soft. The greater number 
of the fish have rotted in this fine clay, their bones have sepa- 
rated, and the soft parts have been replaced by clay. Xow, 
since it is no longer Ganoids with cuirassed body covered with 
interlocked bony scales, but Cycloids and Ctenoids with thin 
fragile scales, their coating has not been sufficiently kMA to 
preserve the integrity of their form and outline. Their body 
has become decomposed, their fins have become detached, their 
scales disa^regated, and of the greater number only the cran- 
ium has remained, preserved entire, owing to the soldering of 
the osseous pieces composing it. If, instead of belonging to 
fish, these skulls were derived from Mammalia or reptiles, it 
is to be presumed that all possible advantage would be taken 
of them, and that the paleontologist would have no trouble in 
determining their relations, since for these classes the mate- 
rials for comparisim are not wanting, the points of departure- 
are fixed. The characteristic features of the skulls of the Mam- 
malia and Beptilia are known; the variations which such a 
bone, such a crest, such a groove may undergo in such and 
such a family are understood ; and already, at the first glance, it 
is possible to ascertain whether the animal under consideration 
is carnivorous, ruminant, or soUpedal. 

But nothing is more variable than the forms of the cranium 
and of the heads of fish. The multitude of bones and of spines; 
which serve for the attachment of the muscles, the infinite va-- 
riflty of forms in the families themselves, imparts such a diver- 
sity to the crania of fiah, that the ichthyologist frequently 
despurs of being able to reduce them to their respective types, 
and in fact a comparative craniology of fish does not exist. 
There is no one that I know who can tell at first sight whether 
mch and such a cranium belongs to a Percoid, to a Sparoid, or 
to a Chetodontal type. 

The great msJOTity of the fosuls of Sheppey consists, v» 
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hare said, of detached Tertebne, or of iulsted crania. TI10 
latter, moreover, are generally deprived of the bones of the 
fiue ; the jaws, the opercular and branchial apparatus are want- 
ing, and most frequently only the cranial enTelope, properly 
■o called, remains ; and very often, indeed, even this has lost 
the whole of the anterior portion, the snout fiuTued by the 
union of the nostrils and of the vomer, so that there is no 
other point to start from than the cranium, deprived of all its 
appendages. To determine these fragments, I have followed 
the same process that nature employed to place these fossils in 
the state in whioh we meet them. Ordinary skeletons, such 
as are contained in the museums of natural history and com- 
parative anatomy, would not have sufficed for my purpose. I 
began, therefore, by preparing a certain number of detached 
bones of different marine fish, and I possess at present a hun- 
dred detached crania with the other bones separated, — a collec- 
tion which I am daily increasing. As it is of importance that 
the different bones of die cranium be not isolated, but that 
the envelope which they form should preserve its natural form, 
all these crania have required the greatest care in their pre- 
paration ; and in this a great difficulty occurred, arising from 
the manner in which the bones of the cranium aie joined in 
fish. lu the other Vertebrata this jimction is effected by su- 
tures ; the crenulate and dentate margins correspond, and it is 
easy to reconstruct a dismembered cranium. In fishes, such 
is not the case. Most frequently the bones are ap^died oa 
an internal cartilage form, frequently very thick, sometimes 
thinner ; and their margins, if indeed they touch, are ^>^ied 
the one on the other by their fiuses, or separated by broad 
bands of cartilage. The general form of the cranium is, dwre- 
ibre, frequently entirely di^rent from what it would be if we 
were to attempt to reconstruct the cranium with isolated boneo, 
approximating these latter by their margins. In the fish from 
^eppey the cartilages have disappeared, the day has taken 
their place, but not entirely, so that the crania have the form 
which the skulls of half-dried recent fish acquire. It is this 
point of desiccation which I have endeavoured to attun in my 
crania of recent fish. 
These means of comparison might appear sufficient, did we 
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not meet with another difficulty which is opposed to the direct 
application of these materials to the object in Tiew. The fiah 
^ Sheppey belong to the tertiary deposita ; they consequently 
approach types at present existing. But it is knovn, and the 
investigation of the fish of Monte Boica has suffiaently proved, 
that the more the families and genera ascend to the older de- 
posits, the less number of representatives do they possess in 
the present creation, and these repreeentstiTes are, moreover, 
in general met with in distant legiona. Thus, of all the large 
fiunily of the Saroids which formerly peopled the sea, but two 
representatives remain in the fresh waters of the present cre- 
ation, while the most numerous fiunilies of our epoch, the Si- 
luri, the Cyprini, the Gadi, and several others, have few or on 
representatives among fossils. It is, therefore, not among the 
most common fish of our coasts that we must search for the 
analogues of the fossil tertiary fish. On passing in review the 
ichthyolites of Monte Bolca, we meet with a quantity of fish 
belonging to lamilies containing few members in our seas, the 
reprcsentatiTes of which lire, for the greater part, only in the 
Indian Sea, or the Southern Ocean, such as the Sguam^>etmai, 
the Aulottomata, the Gymnodonta, the Sclerodarmakt. 

To determine accurately the fish of Monte Bolca, or of t]te 
other tertiary deposits, I have been able to call to my aid 
the materials collected in mneeums, and especially the skele- 
tons in the Museum of Psaia. The oomparisona bad prind- 
pally to be made with the body and the fins, which are toler- 
ably well-preserved in those fossils, and which are exhibited 
by the skeleton. To determine the fish of Sheppey, I was 
obliged to have at my disposal a collection, not less rich, of dis- 
membered skeletons, detached crania, and oi isolated bones ; 
but it is only possible to form such a ooUection slowly and at 
great expense, especially when the persop who finins it lives 
St a distance from the sea, and has at his disposal but a small 
museum, destined rather to receive typical apedmens of genera 
than series^of specimens of the same species. 

If, notwithstanding these difficulties. I am able to offer at 
present a tolerably complete sketch of the fossil fish of Shep 
pey, I owe it to the kindness of English geologists ; in par- 
ticular of Lord E^ni^illen, of Sir Plulip £gertoii,:of Dr 
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Bookland, of the Rev. Mr Hope, of Messrs Boverbank, Com- 
berland, the DirectOTs of the British Museum, of the Collie 
of Surgeons, &c., who have all e^erly commtmicated to me 
the onginsl firagments from their collections, which I have 
thus been able to compare directly with the crania of recent 
fish. This inTestigstion has thus been made on entirely new 
bases. The labours of former ichthyologiate base scarcely af- 
forded the least assistam» ; and even the great works on Com- 
parative Anatomy of Cuvier, Meckel, and so many others, hare 
rarely furnished sufficient information ; for their object is, to 
make known the bones of the cranium and of the head ia 
general, to indicate the part which these bones take in the 
formation of the osseous skeleton of the head, to describe the 
variations they may undergo in composing the most extrava- 
gant types, and, histly, to point out the analc^ of the bones 
with those of other classes of Yertebrata, rather than to indi- 
cate the precise form of each bone in all the genera. The 
same is the case with respect to die great anatomical discus- 
sions at the commencement of the present century, which re- 
lated to the wialogy of the head of fish with that of the other 
Yertebrata, rather than to the details necessary for the deter- 
minatioD of fossil bones. 

The object which I proposed to attain in these new researches 
on the osteology of fish, was, above all, to become acquainted 
with the forms of the head and of the cranium, to determine 
their ridges, the hollows, and the relief in all their det^ls, 
and to find in these different forms general types of the family, 
of the genus, and of the species. If my predecessors have 
fixed on a regular type, the Carp or Perch, tn describing their 
osteology, and in pointing oat how these types may vary in 
the irregular genera, I, on the contrary, have bad to direct my 
attention principally to closely-allied types, to search for the 
minute deviations which might accompany specific differences, 
to study the general character of the genus, to indicate the 
variations which the still more general type of the faouly 
might be subject, and thus to arrive at the possibility of dis- 
tinguishing families, genera, and species by the osteology of 
the cranium. It will be conceived that this study is almost 
interminable ; for — and this is a new manifestation of dte in- 
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finite Tariety of nature—each genus, each family has its cha- 
racteristic featores, and its spedfic vaiiations occur within 
fixed limits. In one family the absence of a central crest of 
the cranium may constitute a characteristic feature common to 
the whole family, while in another this crest will form but a 
generic or specific character, and so on. To arrive at an exact 
and minute Imowledge of the laws which determine all the 
variations that may occur in the species, genera, and &milies, 
it will be necessary to possess the crania of all fish hitherto 
known. Let us hope that some day we shall arrive at this 
point ; at present we are still far distant from it. 

To give a sketch of the manner in which the osteology of 
fish must be treated for the purpose of throwing light on the 
investigation of fossil fish, and, in particular, on those of Shep- 
pey> I shall indicate, in a few words, the characteristic features 
of the principal families, representatives of which have been 
met with in the London clay. If I pass over in silence the 
other families, it is not that I have neglected them ; but, not 
wishing to extend this report to too great a length, I shall 
confine myself exclusively to those which have representatives 
among the fisssils of Sheppey. 

(To be concluded in our next Number.) 



An Account of Electrical Experiment!. By Mr R, Adib, 
LiverpooL Communicated by the Author. 

In the 75th Number of this Journal, I gave the details of some 
experiments which were designed to prove water batteries, to sustain 
their action by absorbing oxygen from the air. The present expe- 
riments are submitted as a continuation of the former, in order to 
determine the limits of the oxygen absorbing galvanic couples, and 
shew where they pass into those that disunite the elements of water, 
and act independent of the atmosphere; also to shew that in an 
oxygen absorbing couple, the gas is taken up around the negative 
plate. And to prove that the sectional area of the fluid in the cell 
of a battery governs the quantity of electricity lost through the re- 
sistance to conduction of the electrical current in passing from plate 
to plate; so that, where the wet materials of the earth form the 
battery cell, its infinitely great sectional area, render changes of 
distance betwixt the plates incapable of effecting the quantity of 
electricity conducted. 

A liuc and platina coaple, connected in the usual manner with 
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the galTanoinoter, wm immorsed in ordinary freth water, some dis- 
tance below the aurrnce. When the water was brought to boil, the 
indication fell groduallj from 50°, until it reached within 5° of aero; 
oc adding oold water containing air, there was a great lise in the 
action. The fact shewn bjr this experiment of ebullition destrojing 
the action of the couple, appears to me to be at once eoncluBire <^ 
its requiring ozjgen from the atmosphere ; for by boiling all the ab- 
sorbed air is expelled. When a little pure salt was added to the 
water, then the arrangement became quite independent of air, and 
even at 60° temperature, hydrogen was seen to rise slowly from the 
platina surface, Other metab platinized had the same actirai ; but 
when the platina was replaced by pure gold or palladium then at 
temperatures of the weather, the oxygen of the atmosphere became 
requisite for their action. In my former communication above re- 
ferred to, I stat«d that I found a zinc uid silver couple to lose their 
effect under an exhauKt«d air-pump receiver, whether they were ax- 
cited by pure or by salt water. At temperatures of the weather 
this is strictly correct; but when the test of boiling the salt water 
was applied, then zinc and silver couples proved to be indepwident 
of the oxygen of the Atmosphere ; the galvanometer indication rose 
from 60° to 86°, where it remained so long as the boiling continued. 
Copper in lieu of silver gave results differing merely in degree ; only 
it is worthy of remark, that the action of a zinc and copper couple 
in boiling sea water is not so great as in oold sea vrater holding 
Absorbed air. These results clearly enough shew where the ohange 
from atmosphere supported galvanic action passes into one where 
water is decomposed. In boiling distilled water, or water from the 
new red sandstone formation, platina and zinc do not act. In salt 
water at ordinary temperatures, they are independent of the atmo- 
sphere. In cold salt water, copper, silver, gold or palladium, require 
air for the support of their action ; while in boiling salt water their 
character changes, and a couple of zinc and copper can slowly act, 
while silver and less oxidizable metals act rapidly without need of 
oxygen from the air. 

To ascertain where the oxygen was absorbed in the water battery, 
two tubes filled with oxygen were inverted over the upper portions 
of a zinc and platina couple excited by water ; the connection be- 
twixt the plates was contrived so that it could be made at pleasure, 
without disturbing the gas tubes. With a broken circuit there was 
no absorption of oxygen in the tube over the platina plate. When 
the circuit betwixt the plates was completed, the rate of absorption 
in the tube containing the zinc decreased a little, while beside the 
platinii plate the rate of absorption now proceeded rapidly, being, 
when compared with that in the zinc, as 6 to 2. These experiments 
Were for three days each, and similar results were afterwards ob- 
tained, where a piece of gas coke and a plate of copper ^ere earh 
Kubstitutod for the platina. The rate of 6 to 2 decreases whep the 
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sincBurroce becomes partitdly oxidized, from the greater actiritj of 
local action, to which the whole of the absorption of oxygen beside 
the itoc plate is due. Amalgatnating with tnercuiy did not reduon 
the local action. Where the linc remains for days untouched, the mer* 
catj lodges at the lower extremitj, and thus an active couple is 
formed. Copper and platina plates under tubas of oxygen gave 
like results with much slower rates of action. 

A piece of zinc was next cut into two halTea, and connected in 
the usual manner with a long wire galvanometer, the helix contain- 
ing 2000 convolutions. The two plates of zinc were immersed in 
water, and arranged to allow » tnbe containing oxygen to be placed 
at pleasure over the upper portion of either plate. After complet- 
ing the connections, a ^ort time was allowed for the galv&nom^er 
to reach zero ; the tube filled with oxygen was then inverted over 
one of the plates which immediately deflected the galvanometer, 
shewing the oj^genated cine to be th« negative tlerMnt of the 
eotiple. The tube was now passed over from the negative zinc to 
the positive piece, when, in the course of a few minutes, the galva- 
nometer again shewed the new oxygenated zinc to be acting the part 
of a negative or platinode plate. The deflections of the needles were 
from 16° to 20°, where they remained steadily for some time. In- 
stead of placing a tube of oxygen over one of the plates, if the water 
in front of one be stirred carefully with a quill, or if the plate be 
attached to an elastic wire, and made to vibrate in the water, it is 
immediately oxygenated more rapidly than the opposite one, and 
becomes strongly negative. The vibrated plate forms a very beau- 
tiful experiment. Like results were obtained with two pieces of 
iron. These experiments can all be readily explained, by referring 
to the gas battery of Professor Grove, where, in every step the ac- 
tion corresponds to the water battery, all the oxygen in the gas 
battery is taken up on the negative side, and oxygen placed in the 
tube beside the hydrogen, devebpes local action ; so also in the water 
bttttery, oxygen supplied to the positive plate impedes the action, — a 
r^ult whi<^ at first sight seemed to me very unexpected. 

In considering the action of oxygen absorbing batteries, I have 
(^en felt a difficulty to satisfy myself what was the electrolite de- 
composed by the galvanic current in its passage from plate to plat& 
The received opinion is, that water is decomposed. A friend of 
mine, to whose views I attach value, on considering the results given 
above, came to the conclusion, that in the action of these couples, 
water was composed by the negative plate, at the same instant that 
an atom of oxygen combines with the metal or hydrogen of the po- 
ritive plate. For my part, I can see no adequate force in couples 
of two pieces of zinc, or two pieces of iron to effect the union or dis- 
union of the elements of water. The peroxide of hydrogen, a very 
much more easily decompoeed body than water, according to Dr 
Tamer's Chemistry, 7th edition, page 201 , is not decomposed by iron ; 
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but two plates of iron form a water battery, when one is exposed to 
more absorbed oxygen than the other ; from which we Bhould con- 
olode that the electrolite of the gas or water battery, is a compound 
more easily decomposed than the perosi<ie of hydrc^n. Evidenc* 
ban been given to shew that water does not act until it contains dis- 
Bolved oxygen. The whole question, then, rests on the state in which 
this gas axists in the water : if chemically combined with it, so as 
to form the solution of a sesquioxide of hydrogen, or some other 
more easily decomposed oxide than ihe peroxide, then, in air absorb- 
ing couples there exists a binary compound capable of obeying all 
Uie laws of electrolysis proved by Dr Faraday for acidulated water, 
where the vater undergoes decomposition ; while, in the gas battery, 
the action of the two pistes is to decompose an oxide of hydrogen 
into water and oxygen, the nascent oxygen uniting with a met&l or 
hydrogen at the positive plate. 

The properties of the peroxide of hydrogen, as described in fir 
Turner's Chemistry, appeared to me to be very much the same as 
those possessed by the solution of oxygen in water ; and as the oxide 
of silver freely decomposes the former body, I wished to try its effect 
on the latter. 

When a little oxide of silver is thrown into water, gas bells are 
slowly disengaged, and it changes from brown to a pale lilac oolonr. 
Two pieces of silver foil were placed in a horizontal position in 
water, and attached to a galvanometer. When a little of the oxide of 
Mtver was strewed on one of these plates, this converted it into a ne- 
gative plate, and the bright piece of silver became positive. Tlie 
current generated from a single pair deposited metallic copper from 
the sulphate. The change in colour of the oxide proceeds slowly, as 
before, and both plates wero oxidized ; the negative one, of course, 
through local action. An oxidized piece of silver acts as a negative, 
like the plate on which oxide of silver was strewed. 

I have often been bafBed while trying the effect of the rays of 
tile snn on the action of oxygen absorbing couples, chiefly, I think, 
through the up-rising currents of water produced by the sun's rays. 
With the above arrangement of silver and its oxide I had no difficulty 
in obtaining the following effects : when the rays were allowed to fall 
on the positive plate only, the indication in the galvanometer rose ; 
when they fell on the negative plate covered with the oxide of silver, 
and the positive side screened, the indication declined ; when botfa 
plates of equal size were exposed to the solar rays, there was no de- 
cided change. 

The following experiments on the effect of the changes of the k»- 
tional area of tbe exciting fluid in a galvanic couple, had their origin 
in some trials I made of the remarkable power of the earth for con- 
ducting electricity, as shewn by Professors Mattueeci and Belli'a 
pnbliihed results. Bee Pbil M^. No. clxix, p. 540, where an 
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cAectricftl carrent is stated to have been passed through nearly 9 
miles of mr^ with a very trifling loss. These results establish the 
Hut that the wet soil is bj much the most perfect electrical conductor 
kuown ; and fts this is veiy far from being the case wlien wet earth or 
water b tested in masses of definite section, I suspected that it waa 
^e change in the sectional area of the conducting medium which 
produced the efivct noted ; and it was to test this view that the fol- 
lowing experiments were made. 

I prorided a small galvanometer which could be used with facility 
en the sea beach. At first I used a wire 300 yards long, but as I 
feand the effects dixtiirbed by the wire getting wet, and thus form- 
ing one of the plates of the couple, I preferred to use short wires, 
well coated with shell lac, and kept quite dry. Two wires of 6 
yards each were connected with the galvanometer, and attached, one 
to a slip of zinc, the other to a slip of copper ; these formed a gal- 
Yanic couple capable of being adjusted with the utmost facility, with 
tbe plates 12 yards apart, down to near contact. 

The galvanometer, screwed to a wooden spear, was fixed in a mea- 
dow on the hank of a clear slow-running stream. When the plates 
were thrust into the moist soil, as near together as they could be put 
without touching, the indication was 12°, from which it did not change 
on increasing the distance betwixt the plates to 12 yards. When 
the pieces of zinc and copper were removed to the clear water of the 
stream, the galvanometer rose to 38°, and kept its place steadily 
without reference to the distance the electricity had to pass through 
^e water. The galvanometer was next carried to the sea beach, and 
placed among some rough stones by the edge of a pool of sea water. 
On throsting the plates of the couple betwixt the stones into the in- 
terstices which were filled with wet sand the deflection was 40° ; 
and by varying the distances of the plates from near contact to 12 
yards there was no change. Like results were obtained in fine sand 
and in pools of sea water. In making these experiments the galva- 
nometer cannot alway he got to the same point exactly, but by care- 
ful repetitions, I satisfied myself that the distances betwixt the 
plates had no connection with the variations noticed. The low de- 
flection obtained in the moist earth is due to the small quantity of 
water retained in tbe soil. 

Tbe galvanometer, and its plates and wires, were carried home to 
be excited by water in an earthenware vessel ; depth of water 1^ 
inches. The plates, when near in contact, indicated 30° ; on gradu- 
ally increasing their distance, the galvanometer indication fell, until 
it stood at 10°, with an interval of 15 inches betwixt the plates. 
Here, from a change of distance of only 16 inches, there is a loss of 
more than two-thirds of the electricity ; while the same apparatus 
excited \)y water, resting, in connection with the wet materials of the 
earth, shewed no loss of electricity when the distance of the plates 
was increased 20 times as much. The depth of the water in the 
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«Mtlieowara vessel wu next increased to 9i inches, when tt was 
found th*t the loss of electricity from a distance of 16 inches betwixt 
the plates was only one half; and to produce the loss experienoed 
when the water was 1^ inches deep, it was necessary to separata thi 
plates IB inches asnnder. 

A pair of zino and copper plates were attached to a bar of wood 
14| inches long, and connected with a galranometer less delicate than 
the one last used, but well calculated for observing small deviations. 
The piece of wood was suspended with counterpoises, so that it could 
be made to follow changes in the height of the surfaos of wat«r con- 
tained in an earthenware vessel, without interfering with the galv»> 
nometer. With this arrangement the distance betwixt the plates was 
constant, and the seetbntd area of the exciting fluid increaaed with 
the depth of the water. The following are the indicadona noted by 
the galvanometer : — 



Iliiocbss. It inchea. 

a\ ... 
9i ... 

Like results were obtained where both the distance betwixt th* 
plates and the depth of water was stationary, with the diameter 
of the vessel varying. They all shew that the sectional area of 
the exciting fluid governs the quantity of electricity lost in passing 
betwixt the plates ; and that, with the wet materials of the earth for 
a battery-cell, changes in distance betwixt the plates produce no 
perceptible alteration on their action. 

The above experiments with the water-battery, which woald now 
be more correctly designated by the term oxygen-absorbing-battery, 
will, I expect, conclude roy examination of it. The subject has not 
that direct application to useful purposes which is always so certain 
to insure attention ; nevertheless, should the experiments submitted 
tend to shew the nature of one of the most universal agents for pra- 
duciug chemical actions among the varied materiab on the sar&ee of 
the earth, their use to those engaged in the study of oiganic dio- 
mistry may ultimately prove them to be worthy of the expenditura 
of time they have required. 
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' On th« Ditcovery of the FotHl Jtemaim of Sidental mtd other 
BeptUea in South Africa. By Ahdebw Geddbb Bain, 
Esq., SiirTe]ror of Military Boada under the Corps of Boyal 
Engineers. 

The district in which these fossils were found, is on the 
eastern Antler of the Cape Cohiny in South Africa, aboat . 
600 miles east of Cape Town. No granite has been observed 
here, and the lowest rocks are stratified, and in consequence of 
the dip, though variable, tending on the whole towards the 
interior of the country, the lower members of them are those 
nearest the coast. 

A red quartzose crystalline sandstone is described by the 
aathor as the fnndamental rock, and as alternating with a talc- 
ose slate. This sandstone is assumed to be of the carboni- 
ferous period, v^etable impressions, apparently of a Lepido- 
dendron, having been found in it, and it is traced by the author 
towards the west, parallel to the coast, to within 50 miles of 
the Cape. 

Over this there occurs a rock, called by the author a clay- 
stone porphyry, containing fragments of the sandstone ; next 
an argillaceous slate, alternating witJi sandstone and contain- 
ing thin laminEc of limestone, and at a little distance is a stra- 
tum full of vegetable remuns. 

Farther to the north is a ferruginous sandstone with argillo- 
calcareoos nodules, in which nodules were found the remains 
of reptiles characterised by the author as Buiented, and de- 
acribed by Profeseor Owen in the subsequent memoir. From 
the basin of Fort Beaufort to near the southern foot of the 
Winterberg range (which is about 90 miles inland) the same 
beds appear to be continuous, but they are interstretified with 
beds of greenstone which also occasioiLally intersect them. 

The "Winterberg peak (between 6000 and 6000 feet high) 
is a flat tabular mass of basalt. Several hundred miles to the 
westward of the peak a region extends of horizontal sandstone 
capped on the eminences by basalt, and intersected by numer- 
ous basaltic dykes. A similar region extends to the north of 
the peak. Here, again, reptilian fossils have been discovered, 
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and they have also been brought irom the country &r to the 
north beyond the Orange River. Ammonites have been found 
at the aummit of the Compass-berg, 160 miles NW. of the 
Winter berg. 

The author does not venture to decide on the geolc^cal age 
of the formations he thus describes, but proceeds in conclusion 
to allude to some overlying deposits found near the southern 
coast of Albany, one of which is a red sandstone conglomerate, 
entirely without fossils, and resting unconformably on the sup- 
posed carboniferous sandstone ; others are distinctly tertiary, 
and abound in shells resembling those of animals still living 
on the South African coast. A thick diluvial deposit is found 
near Fort Beaufort, and from the plains far to the northward 
beyond the Orange Biver, the fossil skull of a kind of bufialo 
has been obtained. 



Description of certain Foeail Crania, discovered bj/ A. G. Baih, 
Esq., in Sandstone Bocks at the South-eastern Extremity <^ 
Africa, referable to different Species of an extinct Genus of 
Reptilia (DicynODON), and indicative of a nex Tribe or 
Sub-order of Sauria. By Richard OwBli, Esq.. F.R.S., 
F.G.S., &c. 

The most remar^ble character in these fossils, is the pre- 
sence of two long curved and sharp-pointed tuska, which, like 
those of the Walrus, descend one from each superior maxillary 
bone, and pass on the outside of the fore part of the lower jaw, 
a character rare even in Mammals, and hitherto only met with 
in that class; but in these apecimena combined with a struo- 
ture of the cranium, proving that the animals belonged to the 
class Reptilia, but were members neither of the Crocodilian 
nor Chelonian orders. The lacertine Sauria offer characters 
for comparison, but the minor deviations from the ordinary 
Lacertian structure are ao numerous, the mode in which Cro- 
codilian and Chelonian characters are interwoven upon an 
essentially Lacertian base is so interesting, and the individual 
and diatinctivfi characters of the Dioynodons so striking and 
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peculiar, aa to require a detailed osteological description for 
their complete illuBtration. 

In these animals, the Crocodilian structure is chiefly mani- 
fested in the occipital region of the skull, and gives place to 
the Lacertian characters in the upper and fore part ; but in re- 
gard to these deviations it must be remembered, that the dis- 
tinctive features of the Crocodilian type are most broadly 
manifested in the existing representatives of the order, and 
are modified and rendered less salient in the more numerous 
and varied extinct members. 

It is necessary to bear in mind this tendency to the amal- 
gamation of Crocodilian and liscertian characters in the older 
Ijoricata, in order to form a right estimate of the value of Uiose 
correspondences with the cranial peculiarities of the existing 
Lacertians. 

Nevertheless, various characters justify the conclusion, that 
the general type of cranial organisation manifested by modem 
lizards, was that in which the peculiar modifications of Uie 
Dicynodon have been Euperioduced. It is not, however, 
amongst the modern lizards that we find the nearest approxi- 
mation to the Dicynodon. For this we must go as far back 
into the period of fieptilian life on this planet as the epoch of 
the new red sandstone, when the Biufnchotaurus manifested 
the Laceitian type of skull, combined with toothless jaws, 
which were most probably sheathed with horn. What con- 
cerns us most in the present inquiry, is the anomalous edentu- 
lous sharp edge of the upper and lower jaws in the ancient 
Khynchosaur, and the Chelonian form of the deep lower jaw, 
tiie same anomaly having been repeated in the extinct African 
lizard, of apparently as remote a period, with the superaddi- 
tion o£ Mammalian canine tusks. For the rest, much differ- 
ence of form is manifested in the two extinct genera; but it 
is interesting to remark the same peculiar contraction of the 
cranial cavity, indicating an arrested development of brain in 
both of them. The dental peculiarity of the African Saurian 
forms its chief distinction from the Rhynchosaurus, as from all 
Other Sauria; but with the strange superaddition of its two 
canine tusks, we must bear in mind that the affinities linking 
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the IHcynodon to CnxxxlUiaiis and ChelonianB are much more' 
■trongly manifestAd than they are In the Rhynchowirus. 

The author, in concluding his account of the I>icyQodoti, ad- 
▼erta to the analogy of structure, which radiates from thia 
genus in the direction of the Ophidian division d existing 
Beptilia, although it is unsupported by any other conoordancea 
of cranial oi dental organisation than those about to be cited' 
In the poisonous serpents, the rattle-snakes for example, the 
intermaxillary bone is sin^e and edentulous ; the maxillary 
bone support a long, curved, pointed tooth, irhidi, when ad- 
vanced, descends outside the lower jaw. Apart from all the 
other peculiarities of the maxillary and dental systems of the 
poison-snakes, they alone, of all ousting Reptilia, repeat, in 
the above-cited structures, the characters of the Dicynodoa. 
But, in addition to the two large maxillary teeth, the rattle- 
snake has smaller teeth in rows upon the palatine, pterygoid 
and mandibular bones. To complete the reaemblance between 
the tusks of the Dicynodon and the venom &iig8 of the snake, 
you must deeply groove their fore-part, or bore a canal through 
their centre.; you must remove those strong columns of bone 
which converge to, abut against, and strengthen the fixed 
socket of the tusk, and you must suspend the maxillary bone 
by a moveable pedicle to tlie prefrontal and malar bones. 
Besides, the perforated tusk of the poisonous serpent is always 
followed by one or more similar teeth, in various stages of 
growth, ready to supply its place, according to the geceial law 
of the maintenance in serviceable state of the dental armature 
of the jaws throughout the Beptilian class. 

The canine tusk of the Dicynodon consists of a sim|de body 
of compact unv&aculai dentine, with a very thin outer coat of 
enamel, which may be traced into the alveolus for a short dis- 
tance. Rather more than one-third of the tusk is lodged in 
the socket, the basal conical pulp-cavity is continued from the 
base about one-half down the implanted part of the tusk, and 
a linear continuation extends along the centre of the rest of 
the tusk, from which the dentinal tubes of the solid body <^ 
the tusk radiate. They present gentle parallel secondary curves 
or undutations throughout theii course, divide dichotomously 

D,g,t,.,.d.:,COOglC 



Mr Owen on the Diej/nodon. 337 

twice or thrioe near tlieir beginnings, and send off numerouB 
UQflU lateral branches, chiefly, but not exclusively^ from the 
ude next the apex. 

The principal difference in the microscopic texture of the 
taaks of the Dicynodon, as compared with the teeth of the 
crocodile, consists in the closer and more compact arrange- 
ment of the calcigerons tubes of the dentine ; by which cha- 
racter it malEes a closer approach to the intimate texture of 
that tisBoe in the canine teeth of the camiTtHroos Mammalia. 

In the other Beptilia, recent or extinct, which most nearly 
Kpproach the Mammalia in the structure of their teeth, the 
differenee ohanoteriBtic of the inferior and oold-Uooded class 
is manifested in the shape, and in the system of shedding and 
BacoewioD of the teeth. The dental armature of the jaws is 
kept in serviceable order by uninterrupted change and sucoes- 
non ; but the matrix of the individual tooth is soon exhuisted, 
and the life of the tooth itself may be a&id to be comparatively 
short. Evidence of this low organised dental condition, com- 
mon to fishes, has been obtained in every reptile, in which 
the implanted base of the teeth has been examined by the 
author. 

The existing I^certians superadd to this endless shedding 
and saccessiDu of teeth, the ichthyic character of anchylosis of 
the base of the teeth in use to the osseous substance of the 
jaw ; so that in the Rhynehoeephahu and other acrodont lizards, 
the teeth appear like small enamelled processes of the alveo- 
lar border. The Dicynodons not only manifest the higher 
type of £ree implantation of the base of the tooth in a deep 
and complete soeket, common to Crocodilians, Megalosaurs, 
and Thecodonts, but make an additional and much more im- 
portant step towards the Mammalian type of dentition by 
maintaining the serviceable state of the tusk by virtue of con- 
stant renovation of the substance of one and the same matrix, 
according to the principle manifested in the long-lived and 
ever-growing tusks and scalpriform incisors of the Mammalia. 
This endowment of the teeth of a reptile is far more remark- 
able and unexpected than the more obvious character of the 
sixe and shape of the long exserted tusks themselves, super- 
added ae they are, and in such strange combination, with the 
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oAenrise edentulous jaws of a bird or turtle. Yet if we con- 
flider the fact in its relations In lliii iiiit;iiiiiiiii^liiMniiiMiiiiii 
of the living animal, the wiadom and beneficenoe of the prin- 
ci|Je is appannt, snd the departure from the ordinary rule 
iB—ifcgte a power transcending the trammels of scientific syi- 
tem. The teeth of the Dicynodon being but two ia nomber, 
and their uee to the animal indicated by their nnQsoal siie to 
be of unusual importance, the inconvenience and detriment 
that must have ensued from frequent shedding and repiace- 
ment is very obvious ; we may readily conceive it to have been 
incompatible with their iiinotions, and therefore abrogated in 
&vonr of another mode of renovation which is abnormal in 
reptiles, simply, perhaps, because the form, proporlitma, and 
function of such tuaka were unique, and are now no Itutger 
manifested in a cold-blooded class. 

Some observations may be naturally expected in reference 
to the probable use of the tusks to the IMcynodons, and the 
mode of life of those andeat and most remarkable aaumna. 
In the Mammalian class, where alone we now find the analo- 
gons instruments, tnsks are usually given as weapcms <^ offenoe 
and defence, — an office exemplified in the hornless musk-deer, 
die boar, and in the large canine teeth of the Camivtxa. ISte 
elephants use their tnsks chiefly, though not extJosivf^, u 
lethal weapons : the Walrus is said to apply his tusks to aid 
in clambering over icebergs, as well as in combat and defenoe : 
the Dugong is supposed to wear the exserted points of the 
tasks in detaching fuel for food. Such an office at firat sug- 
gests itself as a very probable one in regard to toska deseend- 
ing, like those of the Dugong, from the upper jaw, and com- 
bined with edentalous and probably homy mandibles like 
those of a fucivorous turtle. 

On inspecting the remains and the impresuons of the loakt 
in the fisssils \mder consideration, and especially in the almort 
eatae skull of one spades, the Bi^noAm laeartie^t, we par- 
ceive that these weapons are sharp-pointed, and jvesent no 
trace of that obliquely bevelled or chisel-shaped extremity 
which is produced by habitual aj^lication in acts of obtaining 
daily food, as, for example, in the protruded extremitieB of tha 
tasks of the Dugot^ and the incisors of the Bodettte. The 
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tuskB (tf the Dicyaod<Hi, though similar, in their ori^ horn 
inaxilluy bonea and downward dira^oo, to the tuaks of the 
Walnu, we oo mueh shorter, at least in the single specimen 
in which their entire length is shewii, that they coold not be 
tTailaUe in kM»motioQ. I oonclude, therefore, £rom their ahi^fte, 
proportional length, sharp points, and dense texture, that the 
tnskB of the Dicynodon were applied by the living animal 
either fbr the purpose of hilling its prey, or of defending itself 
firom its foes, or in both acts; and that they are offensive and 
.defensive arms. 

A farther insight into the habits and mode of life of the 
Dicynodons may reasonably be expected to fdlow the exami- 
a^ion of the skeleton of the trunk and the o^ans of locomo- 
tion. This will form the subjeot of a subsequent memoir ; 
but the vertebrsB of the Dicynodon present the sub-biooncave 
stmctnre common to most of the older extinct saorians, which 
structure, in comparison with the ball and socket vertebrse of 
ihe DKidem q>ecies, indicates a more aquatic and perhaps 
Biarine theatre of life fbr the amphibia which swarmed in 
such plenitude of development and diversity of fomu during 
the ancient secondary periods of the gecdt^eal history of this 
^anet. — Proceeding» of Ike Geological Society — vide Tranaae- 
timu «f Ae GeoUgieal Soeisty for Meeere Attn and Onen*t 
Memoir eimftOl. 



On Ike LutimoueHeu of tie Earth. By Babon Voir 
Hduboldt. 

If the luntinouB phenomenon which we ascribe to a galvanic 
current, i. e., a movement of electricity in a circuit returning into 
itad£ be designated by the indefinite name of the Northern 
light, or the Folar lights nothing more is thereby implied than 
the local direction in which the beginning of a certain luminous 
phenomenon is most generally, but by no means invariably, 
seen. What gives this phenomenon its greatest importance, is 
the fitct which it reveals, viz., that the earth it iuminout ; that 
owe planet, besides the light which it nceives irom the central 
body, the sun, shews itself capable of a proper lominous act or 
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process. The intensity of the earth-light, or rather the degree 
of luminosity which it diffuses, exceeds by a little, in the case 
of the brightest coloured rays that shoot up to the zenith, the 
Ught of the moon in her first quarter. Occasionally, aa on the 
7th of January 1831, a printed p^e can be read without 
•trainiBg the sight. This light-process of the earth, which ^e 
Polar regions exhibit almost incessantly, leads us by analogy 
to the remarkable phenomenon which the planet Venus pre> 
Bents. The portion of this planet which is not illuminated by 
the sun, glows occasionally with a proper phoephoreaoent gjeam. 
It is not improbable that the moon, Jupiter, and comets, be- 
sides the reflected sun-light recognisable by the polariscope, 
also emit Hght produced by theniHelves. Without insisting 
on the problematical, but very common phenomenon of $Meel- 
lightnit^, in which the whole of a deep masey cloud is flickeS 
ingly illuminated for several minutes at a time, we find other 
examples of terrestrial evolutions of light. To this head be- 
long the celebrated dry-Jogt of 1783 and 1831, which were la- 
minous by ni^t ; the steady luminousness of large clouds, 
perfectly free from all flickering, observed by Rosier and Bec- 
caria; and even the pale difiused light, as Arago has well ob- 
aerved, which serves to guide us in the open air, in thick- 
ly clouded autumn and wintry nights, when there is neither 
moon nor star in the firmament, nor snow upon the ground. 
As in the phenomenon of the Polar light occurring in high 
northern latitudes, in other words, in electro-magnetic storms, 
floods of flickering, and often party-coloured light stream 
throu^ the air ; so in the hotter zones of the earth, between 
the tropics, are there many thousand square miles of ocean 
which are similarly light-engendering. Here, however, the 
magic of the light belongs to the organic forces of nature. 
Light-fimming flashes the bursting wave, the wide level glows 
with lustrous sparks, and every spark is the vital motion of an 
invisible animal world. So manifold is the source of terrestrial 
light. And shall we conceive it latent, not yet set free in va- 
pours, as a means of explaining Moser's pictures, — a discovery in 
which reality still presents itself to us as a vision shrouded in 
mystery 1 — JFmotot, s. 206, and Coamot, English edition, p. 209. 
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On the Roekt said to be older than the oldett FotsUi/eroui 
DepowiU. 

Mr Lyell, in his Travels in North America, states, in the 
following terms, his opinion as to the non-existence of Primi- 
tive Rocks. 

As it is still a favourite theory of many geologists, that the gra- 
cite and other formations, both stratified and uustratified, which 
\ have called hypogene, were produced in far greater abuad- 
aoce before the origin of the oldest strata at present known to 
contain fossils than at any subsequent period ; and &£ some are 
disposed to consider their conclusions on this head much 
strengthened by the &ct that, in North America, as in Europe, 
there are certain points where granite, mioarslate, and gneiss, 
can be shewn to be of prior date to any of the fossiliferous rocks 
hitherto detected, — I shall briefly refer to the leading arguments 
gainst this doctrine, which I have advanced both in my 
*' Principles" aad " Elements of Geology," 

The crystalline formations, such as granite and gneiss, were 
termed primitive and primary by some of the earlier observers, 
becaase in each district they are the lowest in geological posi- 
tion. It is now understood, in regard to granite, syenite, and 
the unstratified class, that they are of various ages, often 
newer than fossiliferous strata ; and that it by no means follows 
that they were first in the order of time, because they are in- 
ferior in position. Paradoxical as the first statement of this 
proposition appears, it is now acknowledged that the super- 
strueture is often older than the foundation on which it rests, 
the latter having been forced up subsequently from helow, 
either in a solid form, or, more frequently, like lava in a volcano. 
It is also now admitted, in direct contradiction to all precon- 
ceived opinions, that many stratified hypc^ne formations, the 
gneiss, mica-slate, talc-slate, and saccharine marble of the 
Alps, Apenmnes, and other districts, have assumed their crys- 
talline texture after the origin of many of the fossiliferous 
strata ; even in some cases long after the deposition of those 
which repose directly upon them. 

Nevertheless, if we confine the term primary to all rocka 
which we can prove to be of older date than strata in vUf^r 
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organic remains have yet been discoTered, ve may affirm that the 
gneisH of KinnekuUe in Sweden before alluded to, or of the 
falls of Montmorenci, and many of the unstratified or Plutonic 
rocks of the Adirondack Mountains, west of Lake Champlain, 
are truly primary. We may also extend the same appellation, 
without much liability of error, to all the crystalline rockB 
found for a considerable space on every side of the points 
where the lowest strata charged with fossils are incumbent 
upon the non-fossili&roos formations. But the ferther we go 
from such points of departure, the more unsafe does our gene^ 
ralis^tion become ; and the American geologists have already 
found reason to retract their first conclusion, that the gneissose, 
micaceous and talcose schists, of the Taconic range (see above, 
p. 245, vol. i.), are referable to a primary series. 

The posteriority of age of many masses of granite and other 
Plutonic rocks, is more easily proved than the modem origin 
of the strat^ed hypogene formations, because the former pro* 
duce alterations of moderate extent, at the point of contact, or 
send veins into the newer fossiliferous strata- But where these 
strata have been altered on a great scale in texture, by beat 
and other subterranean causes, the evidence of transmutation 
is difficult to detect, in proportion to the intensity of the meta- 
morphic action. The study of the Alps and Apennines has 
shewn, that it is characteristic of such action to anmhUate all 
signs of the date of its development, by the obliteration through- 
out entire mountain masses of all traces of organic structnre- 
We are therefore entitled, on every principle of sound reason- 
ing, to suspect, that for one case where we can positively esta- 
blish the secondary origin of any set of crystalline strata, there 
are many others where the proofs of their modem origin have 
been destroyed. 

A geologist, whose observations had been confined to Bwit- 
zerland, might imagine that the coal measures were the most 
ancient of the fossiliferous series. When he extended his in- 
vestigations to Scotland, he might modify his views mfa tm 
to suppose that the old red sandstone marked the beginning of 
the rocks charged with organic remains. He might, indeed, 
after a search of many years, admit that here and there some 
few and faint traces of fossils had been found, in still older 
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■Uites, in Scotland ; but he might natntally condude that all 
pre-fixuting fossiliieroiu formations must be very inaignificant, 
since no pebbles containing organic remoins have yet been de- 
tected in the conglomeratea of the old red sandstone. Great 
vould be the surprise of such a theorist, when he learnt that 
in other parts of Europe, and still more remarkably in North 
America, a great succession of antecedent sets of strata had 
been discovered, capable, according to some of the ablest pel«- 
(»it(d<^8t8, of constituting no less than three independent 
gionpe, which are each of &em as important as the " old red" 
or Devonian system, and as dbtinguishable from each other by 
their organic remains. Yet it would be consistent with methods 
ai generalizing not uncommon on such subjects, if he still took 
fot granted, that, in the lowest of these " Transition" or Silurian 
rocks, be had at length arrived at the much-wished-for termi- 
nation of the foGsiliferoue series, and that Nature had begun 
bar work precisely at the point where his retrospect happened 
to terminate. 

It may be useful to inquire, whence arises this strong ten- 
dency to believe that the present limits of human knowledge 
in geolo^cal science exactly embraces that period of past time 
in which organic beings have flourished on the earth. If it 
btt a very common delusion, there must be some cause for its 
pc^odarity. Its source is, I believe, twofold ; Jirtt, it is almost 
unavoidable that we should uaderrate the magnitude of the 
sabternuiean changes now in progress at great depths in the 
earth's crust ; and, tectmdiy, that we should equally exaggerate 
the amount of those which took place far below the surface at 
former eras, especially those most remote from our times. 

In regard to the first of these sources of error, we have of 
late years grown familiar with the proo£B of great subsidence 
atul ni^eaval of land in modem times, without sufficiently re- 
flecting on the enormous alterations in the condition, and pro- 
baUy the structure, of the subjacent parts of the earth's enut 
whiflh are implied by these movements- The otmnection of 
sndi rising ai^ sinking ai the solid parts of the globe with 
nolovnic action, can be demonstrated in many places, and 
foiriy inferred in others, where the action of subterranean heat, 
owing to its great depth, is latent. I have endeavoured else- 
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wlisre to explain the gtuimds which we have for inferring that 
crystalline formations have been elaborated at many succflssiTe 
periods, both secondary, tertiary, and atill more modem. We 
need go no farther, indeed, than the valley of the St Law- 
rence, now under oonaideratiun, to find wide areas covered with 
Boarine shells of recent species, at the height of 500 feet above 
the sea, and where all the rocks can be shewn both to have 
sunk and to have been again uplifted bodily, for a hei^t and 
depth of many hundred feet, since the deposition of these shells. 
But however firmly we may be convinced that subterranean 
causes, connected with the development of internal heat, hav« 
operated with great, and perhaps nearly uniform intenuty, 
at each sucoessive geological period of equal duration, w« 
must still be prepared to find that by &r the largest portions of 
the visible hypogene rocks are of high relative antiquity to the 
fossiliferous deposits. This must happen if we are correct in 
aseuming that the crystalline rocks, whether stratified or un- 
stratified, have been formed originally at coneiderable deptiu 
in the crust of the earth. For, in that case, a long period of 
time must have elapsed after their origin before they can have 
been brought up within the sphere of human observation. 
There must have been great upheaval and demotion to cause 
them to emeige, even in a single district ; but it must require 
a series of geological epochs before those formed at a given 
era of the past, can have become generally exposed at the sor- 
iacG. A repetition of one series of elevatory movements after 
another must have taken place in difierent areas, accompanied 
by denudation > and while such forces are acting the deposition 
of new strata is going on, and the pre-existing crystalline rocks 
are becoming relatively more and mwe ancient. 

What was before sud, of the sncceasifm of ages required to 
raise deep new formations extensively to the Bur&ce (see p. 65) 
is equally applicable to rocks of deep subterranean origin. 
Hence it follows that the high reUtive antiquity of the visible 
crystalline rocks afford no better a presumption in favour of 
a period when nothing but granite and gneiss were formed, 
than the pelagic character of the visible silurian strata and the 
absence of contemporaneous littoral deposits, simply tlie ani> 
versality of the ancient ocean. — Trmvek in North America, 
vol. ii. p. 128. , . , 
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WheD it u bome in miitd, that the period comprehending the abore 
retulta h»i been one of tb« diieat on record, we must admit, that tb« 
qnantitj of rain annually deposited in the Lalce and mountMU diBtrict it 
indeed great, beyond all anticipation. An inspection of a map of the 
county, in connection with tbe table, will shew that the three wetteit 
portioni of the Lake district (Se&thwiute, Qateagartb, and Waadale), u« 
tboie lituate at the extremities of our highest mountain ridgea, Moongtt 
which are Great Oavel, Sea Fell, High StUe. Red Pike, and Honistv, the 
former being apparantly the grand central point which attracts and con- 
deniee the warm vapour arrivrng in » south-westerly direction acrou tb* 
Atlantic ; and it is also a remarkable coincidcnee, that moatof onrlakea, 
both large and small, bear in the direction of Gavel, so that, if extended 
onward in a direct line, they would all conTei^e at the base of this noble 
mountain. 

Prior to the establiahment of these gaages, the vale of Qnamere, in 
Weitmoreland, was considered to be the wett«st locality in Great Bn- 
tain. But here we find that, in twelve months, Orasmere haa been ei- 
ceeded at Oatssgarth by li.iSO inches, or one-fifth, and at Wasdale by 
10.00 inches, or one-serenth nearly. 

Yet immense as is the deposit of rain at Gatesgarth, Wasdale, and in 
other portions of tbe district, eren these enormons quantities sink into 
coniparatiTe insignificance, when compared with the fall at Seatfawaite, k 
small hamlet at the head of the vale of Borrowdale. From the lit 
January to the SOth June, in the present year, a period marked by 
a deficient supply of moisture, the &11 at Seathwait« is no less fhaii 
M>97 inches, being 8 inches, or one-fifth, more than at Gate^^th, and 
m inches, or one-third, more than at Woidale, in six months only. 

Now, it is chiefiy the deposit in the VEde of Borrowdole, and aa Om 
high range of mountains BmroundiDg it, which supplies the m^vtic 
river Denrent, and the extensive and picturesque lakes of Derwent and 
Basaenthwaite, so that we might, d priori, have expected to find th« 
greatert amount of raiu in this portion of tbe district. 

The great difference in the fall between Ennerdale Lake and Stoney- 
wathj'and between Loweswater, Buttermere, and Oatesgarth, each about 
two miles distant from the other, is worthy of notice. The corrent at 
vaponr is apparently only partially decomposed in passing over a fiat or 
evoi an undulating country, but on Teaching Uie mountains, the sadden 
change of temperature causes a rapid condensation, in the foim of vast 
torrents of rain, whilst comparatively little descends on the a<^}»ceat 
plains. That fb.6 rapid increment in the &I1, in the mountainous dis- 
tricts, is owing to this cause, and not to the greater number of wet days, 
it evident, on an inspection of the table, where it will be found that we 
have fully as many wet days at Whitehaven, nearly level with the iea; 
indeed. It rarely taint in the Lske district, that the day is not also wot, 
more or less, at tbe coast. The utility and beauty of this arrangement 
is obvious, since the monntain torrents aSbrd a continous supply of wa- 
ter to OUT lakes and rirers, which otherwise could scarc«lj have an «z- 
isteace. J, F. HibbBB. 
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O&MrtM/tow OH Uu Tmtperature and itouture of the Atmo* 
aphert, and oh the Temperature and Specific Gratitf of the 

Surface Water of the Northern AtlanHc. B7 Robert Law- 

BON, Assistant-Surgeon, 47tli Regiment. Communicated 

by the Author. 

The distributioa of temperature in the sea and anperincam- 
bcnt atmosphere is very imperfectly known. Were a few 
only of those who annually cross the Atlantic, to bestow some 
little trouble on the subject, a mass of information wmild be 
rapidly accumulated regarding it. which would be of the great- 
est value. During a voyage from Gibraltar to Barbadoes in 
1841, and from that island to England in 1842, I made a 
Beries of observations on these points. The resultSt which pos- 
■esB some features of interest, are given below. 

The temperatures were obeerred by instruments, the errors 
of which were carefully ascertained (they are known every- 
where to be about (T'l Fahr,), and have been allowed for in 
the tables. The dew-point is calculated, from the indicaticms 
t£ a wet-bulb thermometer, by Dr Apjohn's tables, and, from 
aome comparative experiments I made in the West Indies, may, 
I think, be depended upon to within a fraction of a degree. 

The specific gravity of the water, taken during the voyage 
home, was determined soon after my arrivaL The balance 
employed indicated distinctly ^ of a grain, when loaded with 
400O grains. The water was weighed in a bottle which held 
about 1000 grains of distilled water, and every care was taken 
to ensure accuracy, by ascertaining the errors of the weights 
employed, and weighing the bottle in both pans of the balance. 
The specimens were weighed at temperatures within a few 
degrees of 62° Fahr., and the weights subsequently reduced to 
62°, by data derived &om observing the rate of expansion of sea- 
water above and below that point, the efiect due to the expansion 
of the glass having been eliminated in all. The most trouble- 
some point was to determine the temperature of the specific 
gravity bottle and ita contents i and, as a difierence of 0°'l Fahr. 
throughout the mass correspcmds with a unit in the fifth place 
of decimab in the specific gravity, it is clear that a slight error 
In the temperature would afiect it sensibly : by placing the 
bottle, however, full of salt water, into a small vessel of water, , 
and gently agitating both with thermometers, the momentiS 
their respective temperatures coincided was shewn, when the 



348 



Meteorological aHtf Hgdrographi^al 



stopper was inserted, and the superfluous fluid -vrip^ sm^f. 
The greatest difference between the temperatures of the c<mi- 
tained Kud surrounding fluids, did not, in any of the experi- 
ments, exceed 0°'2 Fahr. 
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On the 10th March, a very heavy squall occurred, which, 
fortunately, only split a topsail and topgallant-sail. At 9 A.M. 
there was a very slight breeze from the SE.,* which died 
away towards noon ; at this time it was densely overcast, and 
the clouds high. All round the southern horizon a sort of mi- 
rt^e appeared partially, running rapidly from one place to ano- 

therandabruptlybreakingitacontinuity thus, ^^-— - 

The master of the ship informed me he had frequently seen a 
similar appearance oflF the Cape ; but he did not seem aware 
of its nature. The same appearances continued until I P.M., 
when, the deck having been left in charge of a very inexpe- 
rienced young man, the squall suddenly came on, from about 
SSE., with great violence, preceded only by a few imall drops 

* All the beuiDgf ore corrected for tUo rariatioD of the eomp»— . 
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of rain. After the most violent part had passed, a hot patchy 
iag gust of wind was experienced, which, in its turn, was im- 
mediately followed hy a coc^r breeze ; and this alternation 
occurred several times. I observed the thermometer as high 
as 76°'7 in one of these gusts, and almost immediately after it 
fell to 70*8 ; but I feel certain that, during some of the first 
of them, the temperature must have been greater. Soon after 
this squall, the clouds broke, and the wind settled at SSE.. 
but continued slightly squally, and with occasional hot puffs, 
all the afternoon. The &11 of the dew-p<Hnt from 9 A.M. to 

3 P.u. is worthy of notice. 

On the morning of the 20th March, when about 700 miles 
fhon the nearest land, a hot breeze was again experienced, but 
to a less extent; while it lasted, the dew-point was very low, 
and a peculiarly parched sensation in the nose and throat 
was felt. Towards afternoon the parched sensation went off, 
and, as may be seen in the table, the dew-point rose consider- 
ably. 

The trade-wind commenced on the evening of the 15th 
March. The dew-point fell considerably lower next morning 
than it had been for some days before with the south-easterly 
winds. The same combination of a high dew-point with SE. 
winds is noticed all over the Mediterranean, and also right 
across the Atlantic. 

The variations in the temperature of the sea were nowhere 
very great. There was an increase of 2°.7 on the 11th, after 
which it fluctuated slightly until the 18th and 19th, on which 
it increased 3°'0 and l"-? respectively, A marked increase of 
temperature occurred also on the 22d and 23d, after which it 
went on gradually and regularly until the 31st, when, the ship 
having got into the equatorial current which sets along the 
coast of South America to the NAV., it rose l^-O from the pre- 
vious noon. During the month of April, while lying at Bar- 
badoes, the temperature of the water in Carlisle Bay, half a 
mile off shore, and in 17 &tboms, was found, from the mean 
of five observations, to be 79°'3, On the 2d April, the sur- 
face water in the sun was 7d°'3, while at the depth of 17 &- 
thorns it was 78°-7. On the same day, with a fresh trade blow- 
ing, the surffkce water in the ship's shadow was found to be 
decidedly lower in temperature than that at the depth of 3 or nl.-, 

4 feet, evidently from the evaporation going on from it while ' 
within the shadow. 



3W 

3 



SlH»«t«l^^ical and .^tbtffrt^Meal 



i 


s 


■SSS3SSSS335SSSSgSS8S22-- 


i 


-S"SSS2SS583"S8SSS3-3SSS5- 


1 


lllillllilllill 


-1 


.SS2;S3S55533S^SSS53SS3g3S 


n 




i 

t 


i 


tofxatnw-rta ;« :«ieo««*<- «»-• ^coMoie 


i 




1 


.>....,„„:..„.......„„.: 


i 




i 


II 




M 


rimrmi mumimu 


i 


11 


• ^ammimmimm^ 


M 


76.6 
74.6 

74.6 

72.1 
T0.9 
68.8 
68.8 
66.3 
64.6 
64.6 
66.0 
63.4 
64.2 
47.1 
46.6 
63.2 

48.1 

a.6 

60.4 


1 





TToo^Tc 



ObsernUiont in the North Atlvtitc. 3S1 

The tiade-wind disappeared oa the 36th, in lat. 26°. By 
the G}irawTBgmmcaiBgt the wind had drawn round to SK hy E., 
and WH attended by a considenJile me oi the dew-point, aa 
ma obeeiTed outoide the trade in the eaaten part oS the At- 
lsBtie> In higher latitudes, northerly winds oauaed a rapid 
fall of the temperature and dew-point, while a change to the 
SDuthwaid waa generally followed by the eleralion of both. 

The observations on the sea water, and drift of the currentfi 
possess considerable interest. In examining these it is neoea- 
aary to observe, that, while the temperature and specific grap 
vHy of the water refer to a given point mly, the drift of tha 
OUrrent is that observed daring the previous twenty-four houra j 
so that were a ahip to nut from still water into a current a. 
littla before noon, the temperature and specific gravity of the 
water (^ the current would be obtuned, though the drift would 
not become obvious until the following noon. Also, were a 
ship, at noon, near the edge of a current, sailing out of it into 
still water, the disappearance of the current, which would b^^ 
come obvious £rom next day's reckoning, should be associated 
with the temperature and speafio graYifrjr obtained that day, 
and vice versa. 

The great eqoatorial corrent, directed to the NW. by th* 
coast of South America, sets past Barbadoes and the islands to 
leeward, into the Caribbean Sea, with considerable velocity. 
To the northward of Barbadoes, however, for some distanoa* 
whether &om the islands being nunre thickly grouped, or bam 
the diminished depth of the sea, the current seems altered ia 
direction. From Barbadoes to 15° 17' N., for instance, tha 
general drift was, on the 10th and 11th February, X- 82° B., 
tevMi miles ; ftnm that latitude, however, to 17° 41' N. the- 
drift in the following twenty-four hours was, N. fiO" W., eight 
miles ; and, up to next noon, when completely dear of tJw 
leeward idiands, it was, N. 68° W., twenty-nine miles, ^e 
vessel seems to have left this current just before notm on that 
18th ; for, ^though the temperature of the water was then Him 
mxae m oa the preceding day, its specific gravity oa the 13th 
TO 1-02801, and on the 13th 1-02774 only ; the drift, too, up 
tD noon oa the 14tb, was, N. 34° £., seven miles, aad to die 
same time on the IStb, N. 14° E., four miloik the SUM ift 
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both, iriule Uie specific ^vity on the llih was 1-03770, r1- 
moat identical with what it had been the jwerioiia Akj. 

About mid-dsy on the 16th the ship again seems to have 
run into a current, setting to the NW, for the specific gnvitj 
of the w&ter had then increasedto 1-02802; the followingday 
it was 102814, and on the 17Ui 1.02811 ; the set of the cur- 
rent up to noon of the 16th was, N. 63° W., twenty-two mile* ; 
on the 17th, N. 16° W., twenty-four miles, and on the 18th, 
N. 65° W., twenty-one miles. The extraordinary similarity in 
the direction and yelocity of this carrest, and in the specific 
gravity of the water, with that experienced on the 13th and 
13th, obyiously shew a community of origin : whether this 
current were continuous from 20° to 24° N., and waa merely 
covered by another of less specific grayity, flowing to the north 
and east, is impossible to say ; but it is a subject deserving 
frrther investigation. 

It is worthy of observation, that the specific gravity of the 
water increased considerably on the 16th while in the current ; 
the temperature, too, fell l°.l, and on the following day the 
decrease of temperature was 3°'5, the specific gravity remain- 
ing nearly the same. Accompanying these, there was a re- 
markable change in the direction of the cuitent on the 16th 
and 17th, which was much more to the northward than on 
either the preceding or following days. The increase of spe- 
cific gravity, and rapid diminution of temperature, would in- 
dicate that water irom a considerable depth was directed to 
the surface by some inequality of the bottom, while the water, 
being heaped up over the obstruction, would naturally flow off 
to either side ; and hence the more northerly direction of the 
current on the 16th and 17th. Any one may have a familiar 
illustration of this by watching the eddies produced in a small 
stream by the stones at its bottom. 

The distribution of temperature during the summer, met 
the space occupied by these currents, is remarkable. The fol- 
lowii^ observations, made by Mr Battorsby, 47th regiment, in 
iSeptember 1841, indicate that the north-easterly current has 
then a temperature considerably higher than the NW. one on 
either side of it. The error of the thermometer employed has 
been elimiaated. 

D,g,t,.,.d.:,COOglC 
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A \as^ field of eea-weed is found over nearly the same spsce 
occufned by these currents, but I unfortunately omitted to note 
its position, and have not since been able to procure obaerra- 
tioas on it, sufficiently close to the localities of the above ob- 
aerrationa, to be of any use in connecting them. Humboldt 
supposes that the weed composing these fields is detached itoin 
the bottom by the equatorial currents, a view certainly fovoured 
by the disposition of the currents noticed above. 

The ship seems to have left the current last mentioned a 
little before noon on the 18th, for the specific gravity of the 
water was then 1-02786 only, and the drift during the follow- 
ing twenty-four^ours, N. 29° E., thirteen miles. At noon on 
the 19th, however, the specific gravity of the water had again 
risen to 1 02794, and the ship was drifted N. 68° W., forty- 
nine miles up the next noon, the specific gravity <tf the water 
remuning much the same. The drift, up to mid-day on the 
21st was, at 68° E., forty-three miles, and by th&t hour the 
specific gravity had again ialleo to 1*02782, the ship having 
passed from a westerly to an easterly current soon after noon 
the preceding day. The changes of temperature on these days, 
too, display certain irregularities, which, though slight, and if 
taken alone, of no great weight, still, when associated with 
the observed difierences in the saltness of the water, and the 
aet of the currents, assume much more importance. Thus the 
foil of temperature firom the NW. current on the 17th, to the 
KE. one on the 18th, waa l°-0 ; the foU from this to the NW. 
one on the 19th, 1°'3, and, on the 30th, while in this current, 
only O"'? ; the following day, however, with a strong N£. cur- 
rent, and diminished specific gravity, the temperatnrp of the 
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water fell 1'''9 ; and on the 22cl, wkile a NE. current of the 
aame specific gravity as on the 2Ist continued, the diminn- 
tion of temperature was 0°*9 only. 

The cause of the extraordinary whirl on the 20th and Zlet 
it is not easy to make out. The ship was then about east from 
the Bermudas, and not very distant from a duster of rocks 
whieh are often mistaken for these islands. It is possible that 
irregularities of the bed of the sea, connected with these, might 
have produced the eddies in question. 

The current on the 23d was, N. 84° E., ten miles, and the 
water had a specific gravity of 1-02796, almost identical with 
those of the I9th and 20th ; and on the 24th the ship was in 
the Oulf Stream, as laid down in the chart. The specific 
gravity of the water was then 1-02770, and on tfae following 
two days it increased a little, the temperature at the same 
time diminishing considerably, especially on the 26th, as the 
northern edge of the stream was approached. As the NW, 
currents between the Antilles and Bermuda flow into the 
space between the latter and southern margin of the Gulf 
Stream, that portion of the water which reaches the edge of 
the stream must be gradually turned to the eastward along 
with the stream : the high specific gravity of the water on the 
23d (which did not follow the regular course of the stream) 
can thus be accounted for ; and farther, a rational explanation 
will be found for the rapid enlargement the stream itself un- 
dergoes a little to the northward of the Bahamas. An allow- 
ance has been made for the drift of the Gulf Stream on the 
24th and 25th ; but as I am unable to state the amount, I have 
given the numbers in the table without alteration. 

On the 27th the specific gravity of the water was only 
102729, and the temperature fell 3°-8 from that on the pre- 
ceding day, while the drift was N. 68° W., six miles ; all in- 
dicnting that the Gulf Stream had been passed. 

It is usually supposed that, at some distance to the westward 
of Ireknd, a part of the Oulf Stream is directed to the ME,, 
and flowing along the western coast of the British Islands, 
even reaches that of Norway. The drift of the ship, firom the 
1st to the 3d of March, seems to afford evidence of this j but, 
ftom the 27th February, the wind had been so variable in 
r..<:,iP,..i-,:,C00glc 
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dizaction and ibrce, that tlie superficial currentB ptodoced by 
it go far to destroy any £aith that could be placed ia observed 
drift. Thus, on the ^temoon of the 27th February, at 3 P.M., 
the Trind was north, with a force of 7 ; about 9 ite force had 
increased to 10 ; it oontinoed at north during the night, blow- 
ing hard, and early in the morning drew round to NW. The 
drift during these twenty-four hours was S. 25° W., tweaty- 
one miles ; and on the following day it was S. 45° E., sixteen 
miles, the wind having been mostly ftom the NW., and firesh. 
On the 2d and 3d March the drift was, N. 61° E., twenty-three 
miles, and, N. 82° E., twenty-nine miles respectively ; but irom 
the evening of the Ist to the morning of the 3d it had blown 
hard from the SSW., and had then backed to NW. by W. ; 
the amount and direction of the drift, however, indicate a gene- 
ral motion of the water to the north-eastward. 

From the 28th February to the 3d March the temperature 
of the water diminished rapidly, and its specific gravity varied 
from 102758 to 102712, fiuctuations that might naturally be 
expected along the outer edge of the Gulf Stream, under the 
influence of the gales then experienced. 

The drift on the 4th March was, S. 18° W., thirteen miles ; 
on the 5th, S. 63° E., eleven miles ; and on the 6th, N. 41° 
W., eleven miles. The ship readied soundings on the after- 
noon of the 6th, and passed into that current which is laid 
down in the charts as flowing along the eastern shores of the 
Bay of Biscay, and across the entrance of the English Channel. 
The water of this current presented a muddy appearance, and 
was cooler, fmd of a somewhat lower specific gravity than that 
to the westward of it. 

The disposition of the currents in the Korthetn Atlantic, 
leading, as it does, to a peculiar distribution of temperature in 
the mr&ce of the sea, gives rise to some important considera- 
tions as to the causes of its storms, and the localities in which 
they originate. Since the appearance of Colonel Reid's work 
on Storms, it has been frequently supposed that hurricanes 
originating in tiie West Indies might even extend to this 
country, and that the course of these storms was in some mea- 
sure directed by the Gulf Stream. That storms are frequent 
along the outer margin of the Gulf Stream, every yen's ex- 
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perienoe testifies ; bat there is no evidence tliat most, or, ia- 
deed, many of these, come &om the West Indies ; on the oon- 
trary, there is every reason to conclude, not only that they are 
produced along the polar margin of the stream, but that the 
greater part of those experienced in the Northern Atlantic, and 
in this country, originate in the same place. 

In Table II. it will be found that the temperatore of the sea 
fell b°-Q, between lat. 40" 25' K. and 42° 40' ; while, on either 
side, the progressive changes of temperature were much more 
gradual. The observations of Mr Battersby, noticed above, 
give even a greater change. Thus, on Sept. 21. 1841, in lat. 
44° 16' N., long. 34° W., the temperature of the sur&ce was 
70''-8 ; and the following day, in lat. 45" 4', and long. 31° 10*, 
it was only 62°'l ; while, on either side, the changes were 
small and tolerably regular. Observations in the eastern part 
of the Atlantic too, from the Azores towards the Lizard, shew 
a rapid change in the temperature of the water, a little to the 
northward of the former. Thus, if a line be drawn across the 
Atlantic, from the southern part of the banks of Newfound- 
land to Cape Finisterre, it will nearly indicate the division 
between the colder and warmer waters of the Atlantic. The 
position of the line varies at different seasons of the year, but 
that mentioned is sufficiently near for general purposes. 

As the mean temperature of the air over the open sea is 
generally somewhat under that of the sur&ice water, the tem- 
perature of the !ur to the north of the line above mentioned 
must generally be considerably less than that of the air to the 
south of it. Now, it is clear that there never can be a state of 
equilibrium between two masses of air, so different in tempe- 
rature, placed so cloBe together, but a current of cold air would 
flow to the south of the line from the north, while the warmer 
eix would rise in the atmosphere, and flow off to the north, 
above the lower and cooler currents, precisely as is the case 
with the trade-winds, only, the difference of temperature of 
the two currents being greater, the resulting currents will be 
more violent while they last, and less regular in their appear* 
ance. 

On referring to Table II. such will be found to have actually 
occurred. Thus, on Feb. 24, tU 3 p.m., the wind was SSW, 
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the temperatnie of tlie air 65°'0, and the dew-point 62''-0 ; the 
following morning* the wind waa N. by E., the temperature 
of the air 53°i only, and the dew-point 46°6, while the tem- 
perature of the sea at noon was 62°-3. Here the passage of the 
cold air &om the northward is obvious enoitgh, and, as is usual 
in gales in the northern hemisphere, the wind, the same even- 
ing and following day, gradually backed round to the westward, 
and blew hard. On the afternoon of the 27th, the ship being 
then just on the edge of the colder water, the wind again came 
to the north, and freshened rapidly from the same point towards 
evening ; about 9 P.H. its force was 10 ; during the night it 
gradually backed round to the north-westward, blowing hard, 
Just as in the previous instince. In these two cases the ship 
was in the northern part of the gale ; but, on the 2d March, 
another was experienced from SSW., which, by the following 
morning, had veered to N~W. by W., the southern part of which 
only had passed over her. 

Mr Battersby experienced similar weather between lat. 43° 
and 4r N., from the 20th to the 24th September 1841 ; and 
the shipping intelligence of every year cont^ns abundance of 
evidence of the same description. 



On the occurrence of Phosphoric Acid in Simple Mineralt and 
Bocks. 

Dr Fownes of London, in a published memoir, announced 
that he had discovered phosphoric acid in rocks generally be- 
lieved to be of igneous origin — as in the grey vesicular lava 
from the Rhine, the white trachyte of the Brachenfels, in 
basalts, porphyritic lava of Vesuvius, and in volcanic tuia from 
the same mountain. Professor C. Kersten of Freyberg, how- 
ever, declares that he was unable to detect the least trace of 
phosphoric acid in such rocks. In the September number of 
the Philosophical Magazine (year 1846), Wm. Sullivan, Esq., 

• The moon wm in perigee on the 34th, uid MX at * h. 15 m. a.h. 
on the 25th. 
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of Dublin, publiBhesthe foUowinglistoftheiocIcBandimneralfl 
which he examined foi phosphoric acid. He notices, alao, 
those in which potash and soda occur — diat is, those rocks in 
which these substances had not hitherto been noticed :— - 



Nine varietiM of a 
ni/trMH UmMont from 
tiM neighbourhood of 
Cork. 



MutekiikaUi ud dciimiu 
from the wme fornu- 
tion, from uur Fulda 
Id Hesw-CBMl. 

Eoofng-iltUt uud M I 



In all 1 could detect 
preienee, and tn oni 
occurred in (nfficieDt 
qoontitjr to b« detei 



Present, bnt ajiparentlj 
more eboDdant, in the 
dolomite. 

Coniiderahla precipitate, 
bat toaviUiU is found 
in soma localitiei in tiie 

Tracee, bat very mlnate. 



Precipitate large enoogb 
to examine quantita- 
tively. [This is the beat 
locality known, 1 be- 
lieve, for waveliilfl.] 

Trace in one specimen, 
but a decided precipi- 
tate was obtained from 
three oancat of another. 



Potash was found praant 
in all, but in such uull 
quantity that I ooold 

the same causa t conM 
not determine whether 
■oda WBi present. 
Minute traeea. 



Decided precipitate with 

chlorida of platinnin. 
Sufficient soda to pro- 
duce a precipLtata with 
antlmoniate of potash. 
Conld not detect soda, 
but detected a trace of 



Simple Ulnanli and Bncki. 
Dieriti containing angite, tiDm the 

valley of the Lahn, Nassau. 
CKnitMone, from SbUagebirge. Bavaria. 
Fhmtol^ic Fufa, RhBngebirge, Bavaria. 
BomUtmU in crjetall, flrom Rhbnge- 



Otivi 






ft'om the Vogelsgebirge, Hesae- 

Darmeladt, 
Aagiu, erystalliue, RliJiDgebirge. 
Conpatt bataU, tttan Gi 
JVnp roc* of the nature 

from the north of Ireland. 

Batalti, Giant's Causeway. 



Rmiet nons, ttom the Lake of Laaeh, 

near Andemach, on the Rhine. 
SidaUte, Vesuvius. 



Phofphotia Aald. 
Obtidned sufficient from twi 
to test with nitrate of silve 
Abundant timces. 



Saffidwit to apply the test of nibita 
of silver ; but three onnoes were 

Abundant traces. 
Con^erabls traces. 
Only minnt« traces in one spacimen, 
but in considerable quantity in an- 

Enough to produce a precipit»ta with 
■olphate of ammonia and megneda 

Considerable precipitate fltnn three 

Trace ; had not enough for a second 

Distinct tracas. 
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l,api4oliu, loealitj unluioirn. 



Oraniu, Odeowkld, Qatrntaj. 

CUnriu dolt, locslitj nnkooini. 

AafHt porpkyrf, locally uDkaown. 
Mica ilatt, localltf anknowD. 
tfriMu, Odenwdd. Oernwiijr. 
Two ipeciuiciu of Scotch granlu, lo- 

cslitin unknown. 
ntBol, or utiva borix, fr«m Kait 

IndiM. 



PhwphDTLo Add. 
1 obtained to large k precipitate, that 

I think It most form ma iraportant 

conUitucat of thli mineral. 
Pmeat in considerable quantitj. 
Uinuta tracei, but mora abundant In 

another apecimen t>om Hiusia. 
Enough to give all the naual te*ts from 

about 1} ounce. 
SatBcient from two onncea to give ■ 

precipitate vitb nitrate of liWer. 
Cooiiderable tracei. 
Enoagh for nitrate of eilver teat. 
ConilderaUe trace* Arom two ooocea. 
Large precipitate from two ooncea. 

The qaantllj of phoaphorle acid In 
thia aubetance waa Terj oonaiderable, 
being eqoal !n one inatance to £'13 
percent. I think moat aaUve borax 
will be foond to contain photpbate 

Id one apacimen of tbia minaral lYom 
Andreaaberg in the Han, the quan- 
tity of tht* acid pretent wu anO- 
cienllj large to Im estimated. I also 
detected its presence in a specimen 
f^m North America, bat In nei<l>er 
cue had I enough of the mineral to 
make another anolj^alB. 

It is very curioua that such a large quantity of phosphoric 
acid ahould in these two cases be associated with boiacic acid, 
which 18 of a decided volcanic origin. It would be very in- 
teresting if the substances occtirring with the native boracic 
acid in Tuscany, and also the other minerals containing boracic 
acid, were examined for phosphoric acid. The quantitative 
determination of the phosphoric acid in rocks would, in my 
opinion, be of little importance, as phosphoric acid, although a 
constant, is a very variable constituent. This, however, does 
not apply to the simple minerals, such as olivine, of which it 
ferms very probably a constant constituent. 



On the Analogie* observed in Chemical Uniene. By Arthur 
COHNBLL, Esq., F.R.S.E^ ftofessor of Chemistry, Uni- 
versity of St Andrews. Communicated by the Author, 
In the following observations an attempt is made, by a re- 
ference to various anal<^es in nature, to illustrate and support 
some of thoee views regarding certain important chemical 
onions which are more or less adopted by most chemists. 

„ Google 
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In surTflyisg the works of creation, one of the priiia{4e* 
which strikes us most forcibly is unity of design, a diaiacter 
which we naturally look for in the workmanship c^ a great 
First Cause. Id the animal and ratable kingdoms, we ob- 
serve a uniformity of plan eTerywhere exhibited in the stmc- 
ture of the various organa of the several classes and indivi- 
dnala of thoee kiogdonu; and we are almost always able to 
fix on some type applicable to each fiunily or each set of oi^aiu. 
The d^ree of perfection, however, in which individual stnio- 
tures reach this type, differs much in diSerent instances ; and 
we usually can trace a more or less regular progression in tfae 
approaches to the standard. At the one extremity of such a 
series we notice little deviation from the model, and at the 
other, we not unfrequently observe so great an apparent dia- 
conformity, that the resemblance is only remote. To this lat- 
ter class of cases belong such oi^gans as are called rudiment- 
ary by physiologists, in which some particular structure is 
incompletely developed, and of which we should hardly be 
able to understand the purpose, did not more extended obser- 
vation enable us to perceive, that it forms the extremity of a 
series of connected organs, modelled upon a common type, which 
they resemble, to a variable extent, in structure and functions. 

Although Nature generally employs only one set of organs in 
the same individual for any given purpose, yet we occasionally 
observe, particularly where a change occurs in the oondititm of 
the individual, that the organs applicable to some common pur- 
pose in the different states co-exist, at least, during certain 
periods, so that we then find more than one set applicable to > 
such common object. In such a case, however, those organi 
naturally belonging to the new condition will be reckoned the 
proper and peculiar appendage, whilst the others will be view- 
ed as adventitious and imperfect, with reference to the new 
state. 

In the mineral kingdom there are, of course, no organs, bat 
we find, in most instances, a structure or arrangement of par 
tides ; and we also notice a progression in the degree of per- 
fection in which this chaiacter is discoverable. In many cases 
the forms assumed, are in the highest d^^ree regular and ma- 
thematically accurate in thair Tarions prqiortions. In other 
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inetaneea, althougli ve can easily trace the geometrical ar- 
rangement, they are more or less irregular in their detuls. 
In other cases, we do not find that mathematical forms are 
actually assumed ; but we observe a certain structure of the 
ebapeless mass, which admits of separation in particular direc- 
tions, oorrespondiog to fixed geometrical figures, similar to ' 
those which other bodies are found actually assuming ; and the 
same substance is often found at one time in the actual ma- 
thematical form, and at another in the shapeless mass possess- 
ing the regular structure when divided. We can have no he- 
sitation in considering this cleavage as rudimentary crystalli- 
sation. 

When we come to examine the objects of ino^;anic nature, 
whether natural or artificial, with reference, not to structure, 
but to chemical qualities, we can still discover the relation to 
some type or standard, and a progresBion in the degree of ap- 
proach to this standard in difierent instances. In many caaea, 
although it is not difficult to discover the type on which a 
compound has been formed, yet the result is an imperfect one, 
with reference to that type. 

If ve torn our attention to the leading chemical characters - 
of elementary bodies, we find that their combinations with 
oxygen may be either bases or acids ; and, in like manner, the 
compounds whidi they form with hydrogen, may be either 
bases or acids. We have examples of hydrogen bases is 
ammonia, in several hydro-carbons, and in pboephuretted-hy< 
dn^en, all of which can be shewn to possess, in a greater or 
less dc^^e, the character of bases. The combinations called 
salts are usually formed between oxygen adds and oxygen 
bases, or between hydrogen acids and hydrogen bases, and, 
more rarely, between the acuds of the one ckss and the bases 
<^ the other. 

It appears to be certain that ammonia possesses, per ee, the 
character of an alkaline base. In the gaseous state, when per- 
fectly dry, it still acts on dry test papers ; and when perfectly 
dry ammoniacal and carbonic acid gases are mixed together, 
the white salt formed by their union has a strong ammoniacal 
odour, and yields ammonia when heated with recently ignited 
quicklime, subliming in part undianged. Its aolat^ in 
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irater ptectpLtates lime salts, and efierresoes with acids. But 
if ammonia, per m, is an alkaline base, are ve, on tliat account, 
to reject the idea of the existence of ammonium and its oxide / 
I think that we are not bound to do so ; but we shall be bet- 
ter enabled to admit the existence both of the alkali ammonia 
and the alkali oxide of ammonium, if we call in the aid of 
some of those analogies to which I have been alluding. The 
compound of a hydiadd with an oxyalkali has a constant ten- 
dency to pass into the state of a haloid salt, by losing the 
elements of water. The compound of an oxyacid with a 
hydralkali, in the anbydrous state, exists rarely, and the con- 
stituents are not usually iu their proper condition of acid and 
base, as we see in anhydrous sulphate of ammonia. The na- 
tural tendency of ammonia, as a hydralkali, Uius is, not to 
combine with oxyacids, but rather with hydracids; and we 
have instances of such unions in muriate, hydrobromate, and 
hydriodate of ammonia, &c. 

On the other hand, the natural tendency of oxyacids is to 
unite with oxybases, at least with a view to the formation of 
permanent and distinct compounds ; and thus we are led to 
certain peculiarities iu their apparent unions with hydrobases. 
When we find ammonia apparently entering into union with 
oxyacids, we usually discover the elements of an atom of water 
also existing in the compound. To what are we to attribute 
this &ct 1 I apprehend the solution is to be found in a dispo- 
BLtioQ of nature to pass into a new analogy, or new series of 
combinations, moulded on a different type from the proper 
ammoniacal saline compounds. To enable a hydralkali to form 
a compound with an oxyacid, it must in some way fulfil the 
condition of passing into the state of an oxyalkali ; but, as the 
hydrogen compounds constitute the proper and principal aeries 
of hydrobase unions, we need not look for the same perfection 
of purpose in carrying out the new analogy. Ammonia, by 
uniting with the elements of an atom of water, passes into the 
condition of oxide of ammonium, a base belonging to a diSer* 
ent series, and of a less perfect nature. It is less perfect 
than ammonia, because it cannot exist in ao onoombined state, 
and because ite salts are decomposed by heat, whilst the hy- 
dracid salts of ammonia sublime unchanged ; and, for nmilar 
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reasona, it ie less perfect than potash oi soda, oonsidering it 
aa belonging to the eeries of oxyalkalies. 

In this way we have both the alkali ammonia and the alkali 
oxide of ammonium ; the leading tendency of the one being 
to combine with hydrogen acids, and of the other with oxygen 
acids ; but the one being, in all its relations, of a more perfect 
character than the other. They belong to entirely dijBbrent 
types, the one being the m<Mt perfect of hydrogen bases, and 
the other being one of the less perfect of oxygen bases, and 
having a compound radicle. 

> Its radicle ammonium may be viewed as an imperfect mem- 
- ber of the metallic series. It is formed, in respect of pn^rties, 
on the type of the metals, but baa scarcely a Mbstantive ex- 
istence. Facts, however, appear to tell us, that it is not alto- 
gether imaginary. The metallic appearance of the ammoniacal 
amalgam leads strcmgly to the idea, that the mercury has com- 
bined with eomething which does not mineralise it, but is 
metallic like itself. And when this occurrence ia taken in con- 
nection with the usual constitution of the oxysalts of ammonia, 
and their bearing on isomorphism, we certainly see strong 
grounds for holding ammonium and its oxide to have an ex- 
istence, although of a more or less temporary nature ,- and, 
therefore, imperfect, as regards other metals and bases. 

It appears to me, that it ought to be conBidered as enter- 
ing into our view of the natural tendency of hydroboses to 
combine with hydracids, that the primary affinity may often 
result in such an arrangem^it of the constituent atoms, that 
a haloid salt of ammonium instead of a hydracid salt of ammonia 
shall be formed. There are evident traces in these compounds 
of a double type, and of a ready transition of the one into the 
other ; and it is not always easy to say when the one arrange- 
ment and when the other actually takes place. It is really 
not of great importance whether the atom of hydrogen is in 
more immediate connection with the halogen or with the other 
elements of the compound metal. It may oscillate, so to ^>eak, 
between the two, and take its ultimate position according to 
circomstances, as it appears to have affinities for the latter as 
well as tJie former. Nothing is thus added nor taken away. 

Th» Mriw of kydrogen bates u a fmttj extensive one, and 
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it appears to pass by an easy transition horn inwganic to organic 
nature; and through the whole eeriea we observe a strong 
analogy of relations. Next to ammonia, we may reckon cer- 
tain hydro-carbons ; and, first, the combination G* H*. This 
onites with the hydradds, and forms the haloid ethers, 
such as muriatic ether, C* H^ CI H. To combine with ozy- 
acids, it must, like ammonia, change its type ; and it acoom- 
plishes this in the same way, through the aid of the elements 
of water. It thus becomes common ether, C* H' O, and then 
unites with oxyacids to form the ordinary saline ethers, such 
as hyponitrous ether, C*H*.0 + NO". All these combina- 
tions, although £>rmed on the type of the ammoniacal com- 
pounds, are of an imperfect character as stdine bodies, the 
different acids not producing in the compounds their ordinary 
reactions. Although the analogy has determined the onion, 
yet the result is of an imperfect character as a salt, the acid 
and alkali appearing not to have ultimately united as such 

Analogy would lead us to infer the existence of a compound 
metallic substance, G* H', analogous to ammonium, but no other 
evidence than inference from its combinations has yet been 
brought to light. I tried to decompose ether by direct voltaic 
agency, and likewise to &rm an amalgam, by galvanizing a 
globule of mercury placed in alcohol, but without success. It 
is probable, therefore, that although ether is formed on the type 
of the metallic bases, yet the actual result is modified, so as 
to have as little the constitution of a true oxide, as its combi- 
natione with acids have of true salts. 

In all such unions, we may bear in mind, that althooj^ the 
analogy or type may delermine the tmion, as, for examjde, be- 
tween the elements of ethyle and oxygen, and between ether 
and an oxyacid, yet the compound actually resulting may not 
contmn the radicles as such ; but a new arrangement of elements 
may take place, and the result be, to that extent, imperfect. 
We may ccmsider tnide of ammonium as forming the transition 
between perfect oxides and those still lees perfect than the 
connecting link. 

The hydro>carbon C* H' affords the pyroxylic aeries, on en- 
tirely analogous principles to the alcohol series. 

Another series of this kind, not yet foUy devebped, q^iean 
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to have the hydro-base C^" H'" ae its foondatiou. We have 
the hjrdrate of the oxide of the series in potato-oil C^** H'^ 
O + HO, corresponding to alcohol and pyroxylic spirit ; and va- 
rious saline eihers, although its simple ether has not yet been 
formed. 

Fhosphaietted-hydn^en H* F' may be regarded as a mem- 
ber of the series of hydrt^n bases. It unites directly with 
hydradds to form crystallized compounds. From the inferior 
tendencies, however, of hydro-bases to unite with oxyadds, it 
has not much affinity for tbe latter ; but the dispoeition to fol- 
low out the analogy is manifest, for, by the experiments of 
Buff and Rose, it is absorbed by oil of vitriol, and the solution 
remains for a certain time undecomposed ; during the tempo- 
rary union passing, perhaps, into the state of an oxybase in 
the usual way. Ammonia expels it as one more powerful ban 
does another. 

Such are the hydro-bases having simple radicles, so &r as 
at present known ; but there appears to be a farther numerous 
series of allied combinations, of more complex constitution, 
and belonging properly to organic chemistry; and into the 
constitution of all of these hydrogen enters along with carbon, 
nitrt^n, and usually oxygen. The several vegetable alkaloids 
are the principal instances of this kind. These follow exactly 
the analogy of ammonia in their combinations. They are, in their 
separate state, strongly alkaline. They unite directly with hy- 
dracids to form salts. In combining with oxyacids, they change 
their type, passing into the state of oxybases through the in- 
tervention of tiie elements of water. We have yet, however, 
no evidence of the separate existence of a radicle analogous to 
ammonium. I did not find any such evidence when a globule 
of mercury was submitted to volteic action in a solution of 
muriate of morphia, or when it had been previously alloyed 
with sodium ; neither does it seem to be necessary, as will be 
presently noticed, that the pure alkaloids themselves diould be 
held actually to contain radicles, aa mch, united to hydrogen. 

Next to the vegetable alkaloids, the artificial bases, such as 
melamine C* N' H', and ammeline C 0^ N* H% ix., may be 
noticed as coming under the same general laws. 

Urea C* 0^ N' H* may be dassed in the same list, for, by 
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late experimentfl, its muriate does not contain the demeots of 
vater, whilst its ozysalts do. 

By late experiments, alao, the zanthic oxide (xanthine) 
C O* N' H^ appears to be a baae of a similar character, although 
there seems to be this peculiarity, that it requires two of the 
single atoms of the base, which ccnabine with hydiacida to 
unite with the elements of one atom of water, and pass into 
the oxygen base series. 

If we leave the series of bases and turn to that of halogens 
(salzbilder), we discovei the same proois of approaches to a 
tjpe differing in the degree of perfection to which the result 
is carried. After the simple halogens, chlorine, bromine, &c., 
the most perfect and least complex of the compounded ones is 
cyanogea 0* N. As ammonia is modelled <hi the sim^ 
metaU, so cyaaogea is moulded on the nnple hah^ens, and 
analogy gmdes their respective combinations. Hydrocyanic 
and cyanic acids have their prototypes in the analogous ctmt- 
binations of the simple halogens, although they &U behind 
them in the perfection of the result. 

Next come ferrocyanogen and sulphocyanogen. In thes« 
the anal<^ to the simple halogens has been followed out in 
considerable perfection, although the constitution is very com- 
plex, and these compound halogens themselves have not yet 
been distinctly isolated. The type is quite manifest. 

Mellon C* N* ranks next, with its bydracid C* N* H, and 
numerous haloid salte. 

Three well-known essential oils, the pare oils of spiroea ttl- 
maria, bitter abnonda, and cinnamon, connect, in a very in- 
teresting manner, inorganic and organic nature, by presenting, 
particularly the first mentioned, a strong anal<^y between 
simple halogens and compound ones, although not yet isolated. 
The spiroil or salicyle series has an analogue &r almost every 
combination of chlorine or iodine. Its hydracid C^^ H' 0*+^ 
has weak but decided acid properties. Ite haloids are toua 
salts often crystallized. The other two series are less per- 
fectly developed, the haloid compounds being awanting, and 
the hydrogen combinations scarcely acids. The type, indeed, 
of cinnamyle, if isolated, would rather be such a substance as 
phosphorus, than the more perfect halogens ; fer ite hydrogen 
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compound is rather a hydrobase tban a hydmcid ; unitiiig with 
oxygen acids by the intervention of water, and with anliydioiw 
liydrscidfl. As it combiBes, bowerer, also with ammonia, 
there is, in some meaaar«i a double type. The approach to 
inai^anic types is manifest in all the three series, although, 
as nsaal, in a variable degree of perfection. 

The BiDgalar combination kakodyle C* H^ A«', is not formed 
on the type of the halc^ns, but rather of some of the ordi- 
nary simple met^ We have its combinations with oxygen 
and with simple halogens, quite on such a type ; and we have 
its^ in a separate state, although not at all comparable to a 
metal in physical qualities, yet closely allied in chemical re- 
lations. 

We have perhaps examples of imperfectly developed series 
in the combinations of fermyle C^ H, and of acetyle C* H*. 
But the evidence as to these, is as yet much less satisfiictory 
than in regard to Bensoyle. 

The ordinary organic acids appear to belong essentially to 
the type of oxygen adds, as the organic bases belong to the 
type ci hydrobases. They unite directly with oxybases, and, 
in combining with hydrobases, the latter change their type, 
tbrongh the intervention of the elements of water, as we see 
in the compounds of organic adds vrith ammonia and with 
ether. But neither in the case of the adds, nor of the bases oC 
organic chemistry, does it seem to be essentisl that we should 
hold they actually contain compound radicles as such. The union 
with oxygen in the one case, and with hydrt^n in the other, 
may be determined by a jwinciple of anali^y ; and the ciiemi- 
cal character of the resulting compound may be determined by 
the analogy ; but the actual grouping of elements may vary 
from the type. We are prepared, by the principles which I 
have been illustrating, for such imperfections in the results. 
I subjected to voltaic action fused benzoic acid and fused 
morphia, without any symptoms of decomposition, and even 
without the gslvanometer being affected ; there thus being no 
evidence of binary combination. 

Some leading combinations of elementary bodies amongst 
themselves, have thus been briefly followed out into the less 
perfect analt^es of compound oi oi^janic ladiclea. It is very 
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probable, that others of lesa importance might alao be traced 
171 a similar manner. 

The true interest of organic chemigtrj, in a scientific point 
of Tiew, and independently of its useful applicatioiui, seems to 
consist in the discoTery and tracing of analogies more or less 
perfectly developed with such inorganic types as we hare been 
noticing. It is these last, which are of a steady, nnderiating, 
and consistent character, capable of being traced through 
the compounds of upwards of fifty distinct elements. In 
these combinations a beautiful analogy prevails, and this we 
can follow out in a manner which leaves nothing to mere con- 
jecture. If organic chemistry were as certain and well de- 
fined in its combinations, with the difference only that the 
substances uniting were themselves compounded, it would 
afford a perfect system also. This, however, is very tax £rom 
being the case, at least at present ; bat as it is evident Uiat 
nature endeavours, as it were, to follow out, within certain 
limits in organic combinatiiMU, the analogy of inorganic bodies, 
our main object ought always to be to di«x>ver such resem- 
blances where they really exist. There is little doubt, however, 
that there are other principles of combination applicable to or- 
ganic bodies, deviating from the inorguiic types, which we have 
been considering ; and although it is much to be feared that 
they are much less well defined, and more complex and uncer- 
tain, yet it is, of course, the duty of the chemist to endeavour 
to discover them if he can. If they should ultimately {xore 
to be capable ofbeingsystematised, they will form anew falmc, 
exhibiting its own peculiar principles of construction. 
8t Akdrews, 23d Auguii 184fi. 



On the Diluvial Epoch. By Professor F. J. Pictet of Geneva. 

The examination of a considerable number of fossil bones 
firom the caves of Fiance, and of the bones found in the gravel 
of the environs of Geneva, as well as a comparison of the dif- 
ferent memoirs published on the organic remains of the dilu- 
vial epoch, have led me to form a different opinion fiom that 
generally entertained on this subject. 
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The dilurial formation is commonly regarded as separated 
from the modern epoch by characterB as decided as those which 
distinguish the three divisions of the tertiary period. The 
natnialists who believe absolutely in the peculiarity of the 
species of the differeat formations (and, for my own part, I am 
of opinion that every thing tends to shew that this law is to 
be oonsideTed as demonstrated) think that the order of events 
was the same in the diluvial epoch aa in the others ; that is to 
say, dut at the end of that period all the species became ex- 
tinct, and that a new creation repeopled the earth at the com- 
mencement of the modem epoch. 

The study of the facts does not appear to me to justify this 
conclusion ; and, on the contrary, I think that the diluvial 
epoch ought to be united with die modern epoch. I believe 
that there was no new creation, and no interruption of organic 
life, between the time when the bonee of bears were buried in 
caverns and the present period. Let me, in a few words, ad- 
duce my reasons for taking this view of the subject, and then 
point out what I imagine actually occurred. 

The first proof I shall give is derived from the study of the 
arenaceous deposits in the neighbourhood of Geneva. These 
deposits have been very properly divided into two portions by 
M. Necker, — the upper, termed dUuvien cataclyalique, and con- 
tuning erratic blocks, tolled pebbles, and sand, irregularly 
stratified ; and the lower, or aUuvion aneietme, composed of 
pebbles, more equal in size, and more regularly arranged in 
beds, so that we may suppose that they were deposited by a 
more gentle and more tranquil agent than that by which the 
upper member was formed. 

This andient alluviam covers all the bottom of the valley 
without ever reaching the summit of the acclivities of the 
Mdasse : it could not have been deposited except under cir- 
cumstances very difierent from those existing at the present 
day, and it has altogether the characters of the deposits of the 
diluvial epoch. 

Kow, in these aodent alluvial deposits, bones are found 
which prove that our valley was inhabited at that epoch by 
species of ma.mmBii& perfeetlf^ identical with those which now 
live there. We can detect in these bones no difierence a 
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nse ta of fom wkich can wttiioiaee Uie eBtabluhment of any 
nev ^ieci«8. On the other baod, in th« bed of tbe AUosdon, 
that U to say, probably in a IbnnatioB of the aame epodb, a 
duk of an elegant has been found. 

Theaa aosient aUuvial depoaits acs {mtnUj oontemporaneoua 
(or nearly so) with thoaa iiUdi exist in rarioua othn parta of 
the Swiss pUi*, and in which tbare hav« been fcwnd spoaxa 
now tiring, u v^ as reDuina of elephants. 

These facts seem to me to sfaev that the mauunoth lived 
along with speciea identical with those of the present day, and 
to prove that there was no new creation between tha depoatte 
of which I have been speaking and those of our own period. 

I find a seocHul [«oof in the caverns and breooias tihensel^Ni. 
Some species are there net with which X brieve to be extinct, 
ffuch as the bears of the MTenw, the hyenas, and some others ; 
but theie ars also found bones of a Urger number ai species, 
which casootbe distinguished firom those now living in Europe. 
The bats, the sbxews, the niolas, the badgers, the haies, fte., 
of the caverns, appear to be identioai with our own. Is it 
probable ^iaX they should all have differed from the species 
now living in their ejOemal chazoctera, and that, having been 
destroyed e» «tatS0 by diluvial inundations, they shoald have 
been replaced, bymeauaof an eiUirely new ereatim, by speciea 
which we are not able to distinguish &om them ! 

I am <^ opinion that the following is the ordw of events as 
^ey occurred in Europe :-T-The speciets now living, and some 
others, were created at the commencement of the diluvial 
epoch. Partial inundations and changes of toQip^iatvffe caused 
some of them to perish, such as the mammoth, the spetnea of 
bear having an arched foteheadi the hymnAs, the stag with 
gigantie horns, the rhinoceros, the hippopotamiis, ^, ; hut the 
greater number of the species eqc^ted these causes of deatnic 
tioQ, and still live. B^sid^ those which I have menUtmed, 
sod others which I have noticed in the body of my wc»l;, it i» 
possible, £>r example, that the Urnu pritcua may be die on^^nal 
q{ recent bears, tie 

It m&y be objected, perhqu, that there is nothing, in Htm 
^(U^iner of viewing the subject, to accouqt iai the lata i^peM- 
afice of mm. It mmi be renwkedi bowerei, that U it neetf- 
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asrj to distmguish between the creation of man and hia esta- 
blishment in EuT(^. It is probable that he did not arrive 
there till after the inundations which destroyed the cavern- 
bears and the contemporaneous animals. It may even be sup- 
posed that the bist diluvial deposit, and, in palrticular, the 
arenaceous fbrmations of Switzerland, were formed before the 
human speaes inhabited our regions. There is nothing, how- 
ever, to prore tiiat man had not been created in Asia at the 
commencement of the diluvial epoch. It must be remembered 
that the Sacred Writings, and the traditions of Tarious nations, 
aothoriee us to believe that man witnessed some of those great 
inundations which were entitled to the name of deluges. Sub- 
sequently, tribes of the human race became more numerous, 
and migrated to Europe ; and every oUe knows that philological, 
hietoricf^ and physiological researches all cofabine to demon- 
Bttate that Asia was the cradle of the nations whidi have suc- 
ceesively invaded our continent. 

Lastly, it may perhaps be baid that this idea is opposed to 
Ha theory of the peculiarity of spedes in each formation, and 
to that of successive creations. I do not think so, for the ques- 
tion retoains untouched as respects all the anterior epochs. But 
even thou^ the result of this manner of viewing the subject 
should be to place in doubt the theories which I believe to be 
at the present moment the least inadmissible, I cannot, on that 
account, refuse to adopt an explanation of &cts which seems 
to me evident. The state of theoretical paheontology is etill fax> 
tmeertain to ^ow of our attaching ourselves too strongly to 
thifl or that hypothesis. It is the study of facts which is esaen- 
tid, and we must engage in that study unbiassed by precon- 
ceived ideafl or particular systems.* 
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Oh the Ancient Inhabifanta of the Catuxrjf Island». By Thomab 
HODOKIN, M.D.* Communicated for the Edinburgh New 
Philosophical Journal by the Society- 
I have no pretension to be aUe to solve the ethnological 
problem presented by the uncertainty which exists as to the 
origin and afBnities of the ancient inhabitants of the Canary 
Islands ; yet I trust that a few observationB and reflections 
bearing on this subject may not be uninteresting to the mem- 
bers of the Ethnological Society, although I am not prepared 
to say whether my remsrkfi are more likely to lead to the sor 
lation of the question, or to serve truth in the opposite direc- 
tion, hy preventing the adoption of erroneous inferences- 
It is many years since the inspection of Guanchee mnmmies 
induced me to believe that the ancient inhabitants of the Ca- 
nary Islands were a diminutive people. It was, however, only 
a passing observation, which led to no particular inquiry at the 
time. It happened, however, that at the same period I was 
examining many of the an i mat productions of Northern and 
Southern A&ica, in conjunction with my friend Dr Knox of 
Edinburgh ; and we were both of us impressed witli the many 
points of resemblance between these productions in the remote 
parts of the Continent The notorious fact of the existence 
of a once numerous, though now greatly reduced, race of 
diminutive human beings in the south of Africa — the Hotten- 
tots and the Bushmen — seemed to find their counterpart in the 
obscure, and, undoubtedly, in part fabulous, reUtums of Tro- 
glodytes, formerly supposed to exist towards the north-east 
of the Continent. I could not avoid associating these two 
points with the former existence of a small race in the islands 
of the western coast of the same Continent. I merely noticed 
the ccnncidence, without attempting to pursue any inquiry into 
the eubjectt or even supposing that materials oonkt be oollected 
subservient to the invest^ation. 

At a somewhat later period, having occasion to cUssiiy a 

considerable collection of human skulls, indoding specimens 

from various parts of the globe, those of A&icans, and their 

descendants, naturally formed a distinct group. * This group 

* Read before th« Ethnological Society of London, 31rt iSaj IMS. 
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kowerer, required arrangement within itself, which might 
either consist in subdivieion or gradu^ transition. In some 
respects the latter appeared preferable, and more accordant 
with the facts which were befbre me. 

Though the African skuUs, generally, may be regarded as 
elongated, aad possessing that peculiar character which Dr 
Prichard has called Steino-bregmie, sinA. FrogSftthous, as re' 
spectfl the form and position of the alveolar procesBes, there 
ate marked differences as respects the form of the forehead 
and other patts of the cranium. In some the os fiontis rises 
Almost vertically from the sUpraorbitar ridges, and being com- 
paratively flat in frcdit, makes a more prompt and decided turn 
towards the temples than is to be fbimd in almost any other 
skulls. From the forehead, thus almost vertically formed, the 
Upper part of the head recedes more horizontally than in those 
African skulls in which the opposite diaracter of forehead is 
most conspicuous. An admirable specimen of a head thus 
formed had struck my attention in the cast of a Mosambique 
Negro, preserved in the Museum of the Garden of Plants, iti 
£^is ; and I found this form to prevail, I believe, without any 
exception, in the skulls which came from the same part of 
Africa. In some instances, the forehead, though vertical, was 
Very low ; but we see the same form elevated in the beautiful 
and capacious forehead of Leo Africanus, a learned Negro, also 
from the eastern part of the Continent. 

In those skulls which exhibit thd type which may be i^e- 
garded as the opposite to that which I have just described, the 
forehead recedes as it rises, and, in many instances, a similar 
direction is continued to the posterior part of the head, pro- 
ducing, as Dr Knox has justly remarked with respect to some 
African heads, a great height irom the meatus extemus to 
the vertex. The forehead recedes Literally as well as su- 
periorly, not only causing the turn of the temples to be lesd 
marked, but rendering the frontal protuberances, which are 
very conspicuous in the former type, little, if at all, percepti- 
ble in this. Skulls of this description belong, as far as I have 
been able to make out, to the natives of the western coast of 
Africa, and are not only remarkable for the comparatively large 
silie of the bones of the face, but are often throu^iout of great,! -, 
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thickness and weight. As example of tbU kind of head i*.. if 
I am not miataken, exhibited i^ the antique statue of a Negio 
in the act of stooping, and whidi is commonly called tfie kiMft* 
grinder. The striking peculiaritiea of theso beads are tsxt^n- 
ated in American caricatures, in whiclu oontraated vith ^Am 
fine foreheads given to. the Whites, the; seem designed, to m^ 
geat the idea that they are scarcely human. 

The skulls o£ Cafiixea iMresent a formof forehead witich t« inttg:- 
mediate between the extremes which I have now described, tlv; 
lower part of the forehead being vertical, the frontal piotuber- 
sncea being conspicuous, and the aides of the forehead not so 
much bevelled ofl' aa in the We^m heads. I was^ th«i«fore^ 
induced to believe that there was a gradual transition baa. the 
most striking examples of the first type, by way of Soudi A&ica 
to the Western coast, where the oj^XMite type is the moat 
strongly marked. I commusicatCMl these views to my friend 
Antonius D'Abbadie, when he was preparing himself to be- 
come an Afi-icau traveller, and who, whilst devoting m«ch of 
his time to the exact sciences, was not regardless of ethuO' 
graphical characteristics. CircumstaQcee haying led him to 
visit Brazil, before hU proceeding to Africa, he paid apecial 
attention to the A&ican race imported into that country. 
The Portuguese, aa is well known, have derived tiieir alaves. 
from the Western, aa well aa from the Eastern coast of Africa. 
The observations of my friend not merely tended to confirm 
the localities which I have assigned to forms, but on one oc- 
casion he was enabled to correct a mistake which T«ferred an 
individual to the West coast, who, on more careful inquiry, 
turned out to be derived from the East, as A. D'Abbadie had 
insisted that he must have been. It is, however, highly pro- 
bable that many exceptions may be met with, since it is well 
known that Africans paas from one part of the continent to 
another, making journeys occupying several months. Not 
only individuals, but groups may possibly be found to clash 
with the distribution, in the main correctly conjectured; and 
the Ethnography of Africa, when more comj^etely filled up 
than is at present the case, may furnish examples analogous 
to the existence of Sclavonic families in the South (tf Europe. 

I much regret the want of observations sad infisxaatkm 
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l^gu^&iff tlie bea^ ef Xortbera AfricaiM. Independeatly (^ 
Ae aOFtbem parte oi Afrkja kaving 1>een, from a vei^ remote 
period, i& grest measure, infaabited by Ca^teafiiiw funilies,' 
whielt, in the Iffpse of i^es, may have si^Soiently Mended 
diemAlt«B with UteiF A&icui Bd^bboars t6 have effected 
wasaa peraoBid (Ganges, it seema pretty certain, from flie de- 
BOrii^OQa given by moctem trarellers, as weU as from dellnea- 
tioBB aod cteadriptioM of great antiquity, that the strictly 
.Afric»k type wbieh has pN^vi^ed in Northem Africa, is not 
^ecnsriy &e same iritli that which ie now to be found either' 
on t^ east or the West coast, or in Southera Africa. I ahatl not 
be gnrtly Bupprised, U', m purely physic^ characters, there 
riiouM hereafter be discoTecod, as in other zoological pioduc- 
tiena of ^le cooAtry, an approach to those characters which 
ave met vith towards die Cape. 

The ^fficulty of the inquiry into the origin of the ancient 
inhabitants of the Canary Islands, is increased by the circum- 
stance, tJiat Uie African relations with the Canary Islands, in 
remote ^es, would, in all probability, have been with the 
Northern tribes, of which, unhappily, too little is known. 
From the statues and drawings made by the ancient Egyptians, 
and which have been preserved to the present time, it would 
af^ear that thei^ existed in the north of Africa a lai|fe pro- 
portion of individuals possessing the intermediate oharacter 
between l^e Caoeasian variety and that of the Negroes. The 
colour, which is not to be stxiotly relied upon, is a sort of 
swaarAy red ; Uie lips are thick ; the eyes are fiill, attd the 
nose somewhat flattened; yet these features, as contrasted 
irit^ those of the Negro, are tax more delicate ^id regul» : the 
hair is not fritaled ; and, in males, the chin is furnished with 
abeud of some length. Major Denham has described a people, 
still to be found' in the northern parts of Africa, distinguished 
dike from the Caucasian Arabs who live near them, and from 
take numenms Negro tribes with which they' are broilght into 
contact by the dave-dealers, who collect their captives from 
various parts of the Cmitinent. Their complexion is described 
by the Major as reddish, and his pen and his pencil alike sug- 
gest the resemblance between t^is people and the ancient race 
before .^udcd . to. 
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I regret that I have beeo unaUe to examine skulls, either 
ancient or modem, belonging to this group. Differing, as 
they do, &om both of the forms of the Negro head which I 
have already described, and yet, for reasons which I shall pre- 
sently glance at, to be regarded as a strictly A&ican, rather 
than as an outlying Caucasian branch, it would be very inte- 
resting to search for some peculiarity of conformation charac- 
teristic of the Etfaiopic variety in all its subdivisions. If such 
a peculiarity exist, I have not at present any positive idea as 
to what it may be. There is, however, a peculiarity which, I 
think, I have noticed in all skulls of truly A&ican Negroes. 
The oasa nasi are nearly parallel to each other, especially at 
the upper part, which confers a breadth as well as fiatuess on 
the bridge of the nose. I think that the nasal processes of 
the superior maxillee, and the oesa onguis, have somewhat 
corresponding modifications. I am unable to say whether the 
Galla skulls present these peculiarities ; but with the dark 
complexion of the skin there is so marked a difference between 
the form of their features and those of other African tribes, 
that it seems impossible not to infer so strong an admixture 
from another stock, as to account for the deviation from the 
common rule, if it exist. In the darkest Blacks of the Indian 
Archipel^o and of New Holland, the former having woolly 
hair, and the latter not, the peculiarity of the African oesa 
nasi is not met with, so far as I have been able to discover ; 
but in the Australian Blacks, I have noticed, in the os frontie, 
a remarkable form in the outer part of the orbit, giving great 
breadth and flatness to that part of the forehead. 

As I have already stated, the observations which I have 
just offered have been made with sole reference to physical 
character, without any bias from philological or genealogical 
data. That local influences, as well as parentage, may produce 
some visible effects on the phyBical form, can hardly be doubt- 
ed ; but it seems highly probable, that the local influences are 
not only by far the more limited, but that they will be found, 
when carefully investigated, to be of such a nature that they 
may be taken into account, when the characteristics of family 
or variety are under consideration. 

In the valuable pages of my frieod James M'Queen, we have 
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had thrown before us a condensed abstract of the distribution 
of A&icao tribes ; and the light of history, &om the most dis- 
tant period to the present time, gave ua a hasty glance at their 
ascertainable ties of kindred. The striking points became ob- 
vious, but the details demand and merit closer and prolonged 
inspection. 

From our friend Dr I^atham we have repeatedly had a lucid 
exposition of the feet, that languages difiering widely as to the 
words of which they are composed, may be so similar, with re- 
spect to their grammatical construction, that the philoli^ian 
could not hesitate to unite them in a common group. If 1 am 
not mistaken, the African languages conatitut« one of the best 
marked and circumecribed of these groups ; and I am glad to 
be able to add to the value of the necessarily meagre paper 
which I am offering on the present occasion, the results of Dr 
Latham's examination of the fragments of the ancient lan- 
guage spoken in the Canary Islands. You will, doubtless, be 
led to infer from them, as I had previously done from an in- 
quiry respecting the stature of the Guanchees, that the Canary 
Islands have been visited by different branches of the African 
stock, prior to their invasion by the Spaniards and Portuguese, 
who in a short time have extirpated all living traces of the 
races which preceded them. We have, therefore, merely a 
few dry bones and scanty remains of nascent civilization to aid 
in the solution of the ethnolc^cal problem which I announced 
in the commencement of this paper. 

It is well known, that the race which formerly inhabited 
the Island of Teneriffe resembled the ancient Egyptians in 
this particular, that they carefully preserved the bodies of their 
dead, having recourse to processes by which decomposition 
was retarded. There was also some resemblance in the desti- 
nation of the bodies so prepared, as they were placed in regular 
order, in the erect posture, in dark and secluded chambers 
e^tressly devoted to this purpose, although the Egyptians 
reared those gigantic structures, to which Martial has applied 
the term of barbara miracula, and thus obtained sepulchral 
chambers which were altogether artificial ; whereas the Guan- 
chees took advantage of the natural caverns which their vokmic 
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rsgiom offared them in. uiple nnmbvis. Tlie Aw-tamplM 
and bmbs o[ ^pp"^ ^^KTP* sufficiraitl;^ sriacs that oifui in-thU 
particidar a reBenoUance existed. 

The in^)eetunt of Gnauchee muauniM Iweoght from dl« 
caves of Teneiilfe to enrich anatoiiucal colleotaons, oonttaBtifig* 
by their small dimensions, with those of f^Tpt. had ^isaa^y 
impressed me with the idea that the extinct inhalRtantsof the 
Canaries nrast have been a people of ntber diminatire itolnr^ 
resembling, in tlus respect, the Hottentots of SouUtem AMca, 
and some of the past,- if not <A the pnsmt, iahabkairts of thd 
eastern part of the same oraitineBt. 

It was with coBsiderriile surprise, that I obeerred that tlu» 
ideaof thesti^ureof the Goancheeswas by no means borne oat 
by the hiBfavical accoont of this pec^le, left on reomd by the 
European conquerors of those iriande, or their immediate soo- 
cessors. Our learned countryman, Dr Prichard, when ta«atiag 
of the Guanohees, in connection with those .African races to 
which they evidently beltmg, speaks <tf them as of ccBiaiderable 
stature, and great bodily power. 

Sabin Berthelot, Secretary of the Geogrtq>hical Society of 
Paris, and a member of the Ethnological Society of that city, 
in a paper presented to the last named Society, has given an 
elaborate accoont of this people, compiled ftom a great variety 
<^ early authorities, which abounds with notices of the extra- 
ordinary bodily- power of tliis people ; and the indioirtions 
which he gives of their physical character, are not at all con- 
sistent with their having been a small raoe of men. 

Edrisi states, that an expedition from Lisbon, in tlie com- 
metnoement of the twelfth century, found the natives, of the 
Canaries possessing barks, living together in houses, and uil'- 
der the command of a king ; that they were men of hi{^ stai- 
tore, reddish-brown complexion, but indubitably of a White 
race, since tliey had long hair. Their wunen were of extras 
ordinary beauty. In 1341, tiiey were again visited by, the 
Portuguese and. Spuuards. Most of the inhabitants wov then 
nearly naked ; yet they possesBed honses, well-built, of hewn- 
etone and strong wood-work. They had strong v^roua^ limbs, 
but were not remarkably ti^t It is said that they, were 
" Satis dome^ci, ultra; quam sint mnlti «g. ffitpania.'' Xhe- 
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CbaplauiB of BMh^DCOort, tlic contemporarifls of the fint con- 
fiiMt, ftdiieh took place early in &e sixteenth century, thiw 
nprewed themselvea : — " Go d over tite ^vorld, and yoa wilt 
not find finer or better fiarmed pecfilfi. They bwve great c&p«- 
eity, if they had bat imtzuotioik Their vomvii ars very beau- 
ti&l, and weai thfiir hair tied in tresaes behind. This pec^e 
Ve of high stature ; they caa soanely be taken aUve, far they 
nuL Uk« bates." 

Cadamoato, who relates thai some of tbe islanders were oc- 
flasijonaUy taken and sold aa ^tbs, says, " that they ran and 
bounded among nocks and precipicei ivitli tjie- lightness of 
goats, md theii leaps weie beyond b^ef ; that tfiey had alai> 
great strength of arms, and that they oould throw witit the- 
jfceateet prednon." He adds, " I henca conclade, that thia 
race of men is the most skilfiil and adivs in the wortd." 

Viana, who published in 1604, says, " Lee Gnanches 
tewnt dss gens vertneux. hoonetes et bravee ; en eux so tioa- 
veient^ r^uniea las plus belles quality : magnaniniatd, adresse 
et couisge, forme» atbl^biques, force d'&me et de corps, fiwt^ 
de cacact^ro, noblesse de maintien, physiognoitiie riante, esprit, 
intelligent et d^vouement patriotique.*' 

Though it is reooided' by the Chaplains that they had) 
^roogly-btiilt houses and fbrtificationa, it is believed that many 
of the inhabitante took adrantage of the aereral caverns whidii 
abounded in the conntry, and lived as tro^odytra. The natives 
of a part of Fostaventura, were remarkable for the height of 
their Btature. The nativea of Fecrol are said to have been of 
middle stature ; those of Gomer resemble them in this respect, 
but are renowned for Uieir strength and activity, which waa 
particularly shewn in the address Wiih which they avoided 
missile wei^as< 

The Guanohee Cameles ate also said to have been remark- 
able for their strength and courage. When the Spaniaids had: 
landed at Tasacorte, Guarinfiuita opposed them. At first she 
was obliged to fly by their number ; but she deceived them. 
by a feigned Sight, and retracing her steps, seized one of them 
and carried him off, and was about to throw herself over a pre- 
cipice with him, when eight soldiers overpowered her. The 
women of I^lma. weie, for the most part, of manly connge, 
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and raUed themselves to a par vith men by their Strength and 
braTery. It is worthy of remark, that the women of thi£ and 
some other islands, were unable to Bucble their children, and 
had recourse to goat's milk and artificial means. 

The Haooarythes of Polma were large and robu^. There 
was nothing unpleasant in their countenances, and their fea- 
tures were regular. Their Prince Mayautigo, was called 
" portion of heaven," on account of his beautiful countenance. 

Galindo has described the gymnastic exercises most in v(^;ue 
amongst the people of Fortaventura, Two men held a long 
spear by its extremities, raising it as high as possible over 
their heads, whilst their companions had to leap over it. The 
islanders were so active at this game, that they could take 
three successive leaps over as many lances, placed parallel to 
each other, at different distances. 

. The Giuayres or Councillors (^ the Canaries were ehosen 
from amongst the most noble and bmve. The names of some 
of these have been preserved, and their acticms recorded. Of 
one of them, Adorgama, it is said, *' This Canarian Hercules 
brought down, with a single throw of a stoue, a palm-brancli, 
which he had taken for his aim, on one of the lof^st date 
trees. It is well known, that their strong large leaves are 
capable of resisting the stroke of an axe. He could wrestle for 
two hours together without taking rest ; and no one was found 
able, with both hands, to prevent him from carrying a vessel 
filled with water to his lips, without spilling a drop, or cause 
his hands to shake whilst he was drinking. In a single com- 
bat with one of the most valorous warriors of Telde, he hap- 
pened to fill! under his antagonist ; but he, at the same time, 
compressed him so forcibly in his arms, that his bones broke, 
and he was obliged to beg for quarter. This powerful athlete 
was token prisoner, after having his thigh run through with a 
spear, by the General Juan Itejon. He was sent to Seville 
with other prisoners, where his extraordinary strength waatfae 
admiration of the Spaniards." 

Mitmmieg. 

The Guanchees had the art of embalming, and their mttm- 

ndes were prepared in a manner somewhat similar to that of 
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the Egyptians. Some were placed in coffins, others were 
wrapped in eheepe' and goats' skins. They were placed in 
careniB in almost inaccessible sitoationa ; some in erect pos- 
ture, others recUning. Mention is made of one of an aged 
woman, whioh was j^aced in a bent position, with her knees 
drawn up, like those of Peruvian mammies. The mummies 
of the Gnanchees exhibited considerable difierences as to the 
oare and e]^>enBe bestowed in their preparation, both as to the 
character of the covering, which was sometimes raw. at other 
times tanned ; sometimes single, and at other times extending 
to six envelops, sown together with admirable workmanship. 
Having some very intelligent friends residing in the Cana- 
ries Ibr the benefit of their health, I took advantage of the op- 
portunity to correspond with them on the subject of the an< 
cient inhabitants (rf' those islands. They found that the traces 
of their former existence were, to a great degree, obliterated ; 
and of the mummies, formerly bo numerous, not a single spe- 
cimen was to be obtained. 

My friend C. Smith, however, kindly exerted himself, and 
succeeded in obtaining portions of three or four skeletons. 
All of these, even granting that they belong to individuals of 
the female sex — ^which was probably the case — are evidently 
the remains irf individuals of small stature. 

As I had hitherto merely observed, without measuring, I was 
desirous of putting the question to the test of actual measure- 
ment, and I vras pleased to find that this could be applied to a 
considerable number of specimeos. The result of this inquiry 
I shall now ofier in a tabular form. As there has been no pick- 
ing and selection in bringing together these data, it may very 
&irly be supposed that they will Jumisb a tolerably accurate 
idea of the average dimensions of the race to which they be< 
long. 

A mall Quantkt in tht College of Sutyton*. 
• Feat InohM. 

Height, 4 10 

&eiulth of 01 frontii, . . 4i 

Ana, S ^ 

Radiui, ^ 

Femnr, IS 

QDanche 4 6-3 Q>rdw of Plant*. 

Do-nwle, .... 4 10-e do., ,w^,il,- 

Do.fbmale 4 7 do^'OO^Ie 
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Fwiamof lEgnrwrt miMifcM, . 1 ^\ Smt to Dr H. 

Fart of > Email Ciwiun, . . f |^{ bom TenBiifie. 

A amall Cnwium, Dr Mon'i collection. 

Radiui and baDd, larger alze, do, 

Jbtira bodj, dried, irngtiiDg oiAj 7i lb. — Bhtraenboch. 

Meuurement <rf Osn Femoris, not Ouanclie : 

iDdm. lnehM. 

UHl^folM. S3 

O'BrieD, Coll. Sni^. 22 and & foe- 



do. 19 
do. 18 






The result of tbis iiiTestigation hae rather tended to ccmfirtn 
my previous impression that, in former times, a small raoe of 
men existed in the Canary Islands ; and as there is, at the 
aame time, no reason to doubt the general accuracy of tJuwe 
authors who irrote from personal obserration, and whose state- 
ments bear out the de6(7iption adopted by Dr Frichard and 
Sabin Berthelot, it becomes s matter of cnrioue ethnological 
speculation and inquiry, how these confiietii^ evidences are 
to be rec(Hiciled. That which su^ests itself as the most pkn- 
sible is, that the Canary Islands have, at different epoc^ been 
occupied by tribes or nations of men presenting different phy- 
sical characters. So far &om there being any thing extnordi- 
nary in such succession, it is known to have taken pUce in 
several other parts of the globe. The numerous sepulchral 
mounds and tumuli, and other remains, extensively, if not 
numerously, spread over the northern porti(Hi of the Old Ctm- 
tinent, attest the former existence of a race differing in their 
physical as well as their sodal character and degree of civili- 
zation fitHn the population now possessing the same territory, 
and even from those whom history, in some instances, teaches 
us to have more recently preceded the existing stock. The 
parallel case which I have just suggested with respect to the 
Canary Islands, is only offered as a conjecture tending to the 
removal of an apparent difficulty ; and I am aware that it most 
be by no means easy to apply any test by which to oonfirm or 
weaken its probability. 

The vocabulary of the language spoken by the inhabitants 
of the Canaries at the time of the conquest, soiir ai Uthas 



Ancient ItthcidtanU cf the Canary Itlandg. 383 

been preserved, indicates th&t this jfetagim. um a danfy cbb> 
oactadintk tteBw h e w ; tutd several poirdw of resemblance, 
bcri^ ill dispositioii and customa, haye been pointed out in con- 
finaatioD of thia received ooonection. In addition to the points 
of coireapendence, it Troald be desirable to discover and indi- 
(sita tboee of di£Eereaoa. So fiv as I am aware, the Berbers 
were not in the lubit of emhalminj; tkeix dead. We may, 
therefore, not nnreasonably aiuqpect that the Berbers who 
pawed over to the Canary Islands did not take this p-actice 
wilh them, but rather adi^tted it horn another people vho 
preceded them, and whose prowss of embalming, whilst strik- 
ij^y reaembling that of the ancient Egyptians, was yet ae- 
«oinpanied with the same particulars, indicative of a no leas 
remarkable difference, which makes the Goaucbee mummies 
bold a chsr^oter intermediate between those of £^7pt and 
these of Para, It is rather remarkable that there had a^ia- 
reqtly been a frUing off in the art of makiiig mammies, and 
that « practice of icfarior character was in use at the time 
when the i^aud became known to the ^isniazds. The state 
of civilization seems likewise to have been of rather an ano- 
ipalous character. Temples, honsas, prepress in some o£ the 
arts, and the state of society divided into classes, seem to be 
the token of advanced civilisation with which the aemibarbar- 
o«s character observable in other particulara, is strangely con- 
toasfced. I may mention, mwe especially, the practice of going 
in a stqte almost approaching to nudity, which spears to have 
been very comvion. The girdle, forming a deep fringe of vn~ 
mprous threads, constituted a garment altogether characteristic 
t^ savage life. I regret that I do not at present see any clew 
to the satis&ctory solution of the question ; but whilst the 
philologist may possibly detect in the vocabulary of the Oa- 
svc^ees words so distinct from those of the Berbers as to indi- 
cate that mixtnre of diEferent races had at one time token place, 
t^ careful examinatioq of the few relics which have been pre- 
serred, and more especially o( the mommies which are to be 
found in many collectioufl, may admit a ray of light where 
none at present is to be seen. A careful investigation of the 
original sources of in&rmation would, in this, as well as in 
many othw ethnological inquiries, be very importaat. 
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Fbiloloqicaii Commxktb bt Db Latham. 
Such eYidences respecting the origin of the Guancheea aa was 
to be drawn jrom their language, was known to the early 
Spaaiah historian of the Canary Isles, and to hia English 
translator, Glas. It was also known that the language of the 
islands of Fortaventura, Lanceroto, Ferro, Palma, and Oo- 
mera, were akin to the Canary Proper. The Teneriffe lan- 
guage, however, was made an exception. This was stated to 
stand alone. The six others were compared with one of the 
languages of Northern Africa, viz., the Shillah dialect of the Ber- 
ber ; and with this they were found to coincide to the amount 
of about twenty words out of eighty, or one-fourth. Since then 
the affinities between the Guanche languages on one side, and 
the Berber on the other has been recognised by Homemann, 
Adelung, Kitter, Prichard. Quite lately, however, the author 
of a paper in the Journal of the Get^raphical Transactions has 
demurred to the received opinions. He brings much evidence 
to prove that the languages of the different islandB were mutu- 
ally unintelligible. He also objects to treating the six lan- 
guages as one, and making the comparison with them en 

Now languages may be mutually unintelligible and yet have 
a dose ethnographical relationship ; as is the case with the 
English and German, the Dutch and Danish, &c. On the 
other hand, the comparison of languages in groups is one of 
the most legitimate processes in philology. Hence it is with 
great truth that the editor of the journal in question dissentSi 
in a note appended to the artiole, <T0m the objections of the 
writer. 

The Berber language is the language of the whole of Northern 
Africa with the exception of the Arabic. It is spoken on the 
coast of the Atlantic, and on the confines of Egypt ; in the 
Oasis of Siwah, in Fezzan, Tunis, Tripoli, Algiers, and Mo- 
rocco ; and it is known under the various names of Showiyah, 
Amazirgh, Shillah, andErtana. It is the mother-tongue of the 
Algerine Cabyles, and of the Tuaricks of Sahara. It was the 
ancient language of Numidia and Mauritania ; and wae pro- 
bably spoken in its older stages, by Jugortha and Maainissa. 

Cooijlc 



Enfftah 


knifa or iharp itoD* 
Utodm 


E^lUh 

Tmtrife 


God 


Canary 
SMUah 


aquaj&reTMi 
g&yreB— «etiator 
rugau — ruler 
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Of Ute years it lias justiy been looked upon as one of the most 
important langoages in Ethnography. 

Such IB the family to which the Unguagefl of six out of seTen 
of the Cana^ lelande belong. 

The isolation of the Tenerifi« tongue is rather apparent than 
real. Of its TOcabuloTy we have but thirty-nine words ; of which 
only fifteen are the names of common objects. 

BngUth cloak 

T«ntTift shico 
SkiUai tahajck 

Englith butter 

Teneri^ OChe 

Ferro aculan 

EnglM mUk 

Ttntrife ahof 

Canary «ho 

Lancerola aho 

Shillah agho 

EttgUth goat 

Tctterijfe xta, 

Canary andean 

The general affinities of the Guanchee or Canary languages (ths 
TenerifFe being included) are, of oDurse, thole of the Berber 
tongues in general. 

Respecting these the present writer unwillingly diSers from 
eeTeral distinguished philologists. It is not his opinion that 
the Berber tongues hare a place with the Hebrew, Syriact 
Arabic, uid ^thiopic languages, in the great Semitic class. 
He inclined to connect it rather with the true Negro languages, 
(or the African Proper) ; although his data for so doing are 
deficient in fulness and definitude. Finally, he believes that 
the Tibboo language has been improperly connected with the 
Berber tongues, and consequently, through them, with the 
Guanche. 

The word Facgan = priest, if connected with the Arabic 
Fakir, is remarkable ; inasmuch as it indicates the probability 
of the population of the Canary Isle having left the Continent 
of Africa subsequent to the Mahommedan conquest. 

VOL. xzxiz. iro. Lxsvui. — ocTOBBE 1845. 3 (SooqIc 
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Ovei ftad above the Fegoliir T9csl>ulary of OUSi ia o U to d vords 
(such as the name of the various kinds of fish) ve to be feand 
in his work. The numer^s, quweareii and a few othsr wovda, 
occur, from other miscellaneous sources, in the pftper oS the 
Geographical Transactions. 



On Lunar Periodicitiet in Earthquakes, and remarkable At- 
mospkerical Phenomena. By BiCHARD EdxokDS Jan., E«q. 
Communicated \>y the Author. 

In a paper, of which an abstract appeared in the Number of this 
Journal for April (p. 271), I hare noticed some ver^ striking iastancei 
of lunar periodioities in earthquakes, extraordinary oeeillationH of the 
sea, and great atmoepfaerieal changes. The last few months bars 
furoiahetl me mtk additional examples. The remarkable maxima of 
the barometer whiob are noticed in the iblloiring table, oocumd at 
succeasira intervals of single lunations — the principal ones being on 
the 21st of December and the 21st of March : — 
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aw 
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• At Pencarrow. near Bodnun. UontU^ Agricultural Report lor 
Cornwall, pubUshed in the Wat Briton. 

t Almost exactly four lunations after this ritock at Alexandria, when 
the English slup Victory nsi in the Maditemmenn, in Ut. 3&° 4ff,loag. 
13° W, " lier top-gallant mast* and royal mast went suddenly over the 
side, as if by a sudden heavy squall, tiiougb there was not at the timn 
the least appearance of a aquall." Two hours afterwards three immeasa 
balls of fire rose from the sea, and remoined visible for about ten minutei. 
This happened on the evening of the 18th of June. On the same even- 
ing, from Mount Lebanon were teen, for an hour, two very bright ne- 
teon moving towards the east, and connected with each other by itreanis 
of light — each meteor bemg apparently five times larger than the (kill 
moon, which had juat risen. 
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Analh«r mtim af reoMrkAble ttatea oS tka Atnioiphare, with simi- 
lar intemb, trill be Toond in eonnecition with the earthquakes in 
Huntingdon, on the 26th of Ma,rch last : — 

IMS. 

Jan. 28. Barometer tH Chicwiok 28*9^ ; lower than for 79 daji before 
and erer sinee. 

Feb. 36. TIierKMBeter at Chiiwhk 52" ; higher thaa fbr SI daji before 
and 35 days after. 

Hatdi 36. Shock of earthaaake this ev««iiig at Huntingdon,* &c. 

April 25. Barometer at Penzance ttiii evening lower than for 15 days 
belbro and 40 days after. 

ibff 3A> Abont 2 o'clock a.v„ at Pentance, a severe tkunder-itorm, 
with unusually heavy rain. Ib the afternoon " a terrible 
shower of bail desolated several communes of the provinces 
of Brabant, — the hailstones were of enormous sice." 
Here I may add, that, on tiie 19tfa Aunist, which is about 
three lunations after this dreadfiil hail-storm, a most awfiil 
whirlwind visited the neighbourhood of Rouen. "Houeea, 
trees, and crops were swept away, and se mingled, that of 
•ome bnildinge it was impoerible to trace the site. Three 
large bctories were horleid down," and a great many per- 
sons perished. 
The 20th of Aneuet « 

eontmencement of a long period o: 
since occorred. 

So, also, hefore and after tho great earthquake in 3IezicD, on the 
^tb of April last, there were other earthquakee and remarkable at- 
iBOtpberie^ phenomena, at taterrals of about single lunations, and 
near the timee of new moon ;—- 

1B49. 

March A Earthqilakea throughout Hexioo, and at Campsie near Olas- 
ffow.t Siarnlar appearance ef the sua observed at Cam- 
bridge,! within two hours after the shock near Gkagow. 
The driest day of the month in Oonwall. M. Ar^^ pre- 
dicted that on the 8th of March (new moon) the Seine 
would be froien over, which has proved correct. 

April 7, Aaotfaer earAqoake throughout Heiico, severer than any ez- 
perienead there before for above a century. Shock also felt 
at sea aear the equator, is long. W. 93 17' . The aw >■ 
Cornwall drier, by numy degrees, than ea any other day 
of the year np to Aurust. 

May 8. Barometer at Penzance lower than for 11 days before and 26 
days after. At Chiswick it was 2ir407 ; lower than for 28 
days before and 25 days after. 

June 5. A violent storm at Peniance from 8W. — Barometer there 
this evening lower than for 36 days before and 22 days 

July 5. Barometer at Peniance hi^er than for 11 days before and 9 
days after,— the maximum at Chiswick being 30*196 ; higher 
than for 24 days before and above 26 days after. Dread- 

»■ ateCtmbridft Chi>uMe. t (T^ms ^tyiuoriTth Haich. 
t titerarf OoKlk of 39d Mafvfa, p. 18& 
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fol tliUDder-itorm in Berkahire, HMnpahire, and oUmt 
counties, on the 3d ; uid another on the 6th, in Woreeo- 
tenhire, die, accompBuiod by a moit destructire whirl- 
wind, which " picked up a small boat out of the Berem, 
and left it on d^ ground at (ome diatuice from the liTor'i 
184d. bank." The new moon waa on the 4th. 

Auguat 2. Another whirlwind near Loweitoft,inNorfoIk,*tIiisaflarnaon, 
and thunder- Btonn in London. Throughout the preceding 
day a ver; heavj fall of nun at Penzance, commencing; 
with a ihower of hail — a most extcaordinarj' dfcunutanca 
at this period of the jear. 
30. Barometer at Penunce higher than for 81 dajri before. The 
fbllowiog dajr wBi the wanueat, and alio the driest, of the 
month in Cornwall. 

The following seTen remarkable da/s occurred at or near Gucces- 
SLTe first quarters of tbe moon : — 

1844. 

Dec. 16. Moon's first quarter. Buroraeter at Cbiswick 29*316 ; lower 
than for 36 days before, and 31 da^ afterwards. 
184S. 

Jan. 13. Smart shock of earthquake at St Malo.t On the preoeding 
night, a hurricane in the Mediterranean. On the following 
morning (the 16th), a " terrific" luminous meteor wen at 
Cette during bright sunshine. 

Feb. 13. The greatest cold experienced in England probably during 
the present ceDtury. Thermometer at Blackheath, at 
half-past 7 A.H., 331' below the freezing point ; at Chis- 
wick, 35° below that point. Barometer at tbe latter place 
30'409 ; bigber than for nine months before, except on ttie 
2lBt of December, noticed in the beginning of thu paper. 

Mar.13,14. Thennometer at Penzance, this night, 16° ; lower probtdtlv 
than for many years. Barometer at Chiawick on the 16tn 
( tbe moon's firrt quarter), 29*500; lower than on any other 
day of this or tbe preceding month. 

April 14. This night, until the following evening, it blew at Penzance 
almost a hurricane from the north; the barometer all tbe 
time rising steadily and rapidly. It was also a boiateroua 
day at Chiswick. 

May 14. Moon s first quarter. Barometer at Chiswick 30*302 ; higher 
than for 27 days before, and 25 days after. 

June 13. Extraordinary oscillation of tbe sea and whirlwind at Folk- 
stone,^ in Kent ; and a temfic thunder stonn at Outhajn. 
Thermometer at Penzance higher tban on any other day 



' Norfolk Chroni 

ilence of the whi 

of the water, and blow others, lying on tbe land, to connderable dis- 
tances. The spray from the river was rtused twenty yards high ; and 
several swallows and sparrows were dashed to the ground, and either 
killed or stunned, so as to be easily taken. 

t This, and several other facts noticed in this paper, were derired 
from the newspapers. 

J It was observed at i o'clock, p.m. " The tide, then flowing, 
changed to ebbing three different and oontiunoui times> nan ring mooi 
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of the year up to September, it being also very high in 
«U parta of England. 

This 1 3th of Juno ii tho Uat of & series of nine remarkable dajs 
(which I huTc ebewbere deaoribed 'J, separated by ioterrals of 
about four lunations, each day being distinguished by an earth- 
quake, an extraordinary oscillation of the sea, or some very unusual 
st«te of the atmosphere ; and each of the phenomena being within 
forty-e^ht hours of the moon's first quarter. Three | of the days 
were each at the moon's first quarter nearest the solstice, and were 
remarkable for great thunder-storms, while the first and last of these 
three days were distinguished also by extraordinary oscillations of 
the sev 

In reference to the six known % shocks of the earth, and extraor* 
dinary oscillations of the sea, in Cornwall, during the last century, 
I may here remark, that the interval between any two of them is 
almost exactly some multiple of a lunation. The same observation 
applies to the six which have occurred in the present century, ex- 
cept that of the 20th October 1837 ; with this single exception, all 
have happened at or near the moon's first quarters. 

From the facts above noticed, it would appear that an earthquake, 
or any very disturbed or extraordinary state of the atmosphere, is 
usually preceded or followed by other earthquakes or extraordinary 
states of the atmosphere, occurring at intervals of single lunations, 
or of multiples of a lunation ; and that the phenomena which hap- 
pen at intervals of four lunations are generally more striking than 
those which occur at shorter periods. 

PxXEAirCS, 2<I StfUmhtT 1845. 



SCIENTIFIC INTELLIGENCE. 

HETEOBOLOCr. 
1. Tht T«mpera(ure of Rain-Drojv. — On the temperature of 
the drops of rain in Cumaoa, which falls to 22-3° C. (72-1° F.), 
when the temperature of the air shortly before had berat 30°-3i° 
C. (86''-87-8''F.), and sinks during the rain to 23-4'' C. (75-1° F.), 
vitU my Relat. Hist., t. ii., p. 22.— The rain-drops, as they fall, 

t^tation at the harbour's mouth. This had been preceded by a heavy 
and brief whirlwind from the 8E. The rise of the water appeared to 
be abont three feet, and its sudden receding produced the a^^tation." 

* In a pwer on tbii lubiect read at the British Association meeting 
in 1840. 

t fith of July 1S43> 23d of June 1844, and 13tb June 1645. 

i The dates are given hi tiie Trans, of the Oeol. Soc. of Con., 1843. 
p. Ill, and 1844, p. 209. 
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(dmgv the tempenture tke; ikftd on their produotion, which depends 
on the height of the clouds whenee the? esKie, ^ai the heating of 
thoBo on their upper eurface b; the Bun'B rajrs. Aft^ the nin- 
dropB, on their first formation, b; reason of the latent oaloris of the 
rapour becoming sensible, hare acquired a higher temperatu:* than 
the surrounding medium, they still rise somewhat in temperatur*; 
whilst, as they fall throu^ lower, warmer, and moieter Rtrata of ut, 
vapour continues to be precipitated upon them, and tbej increase in 
die (Bischof, Wfimielehre, S. 73} ; but this rise is coiupanaated 
by evaporaiion. Cooling of the air by rain is effected (seUii^ aside 
what probably belongs to the electrical proceseei attending tbonder- 
storrns) by the drops, which are themselves of lower tempNature, in 
consequence of the place of thev formation, and, fartheii bring down 
a portion of the higher colder air ; and then by moistaping die 

Sotmd, and giving occasion to evaporatioo. Sueh are the usual r«- 
Jons of the phenomenon. When, in rare cases, the rain-drops are 
warmer than Uie lower strata of the atmosphere (Humboldt, KelaL 
Hist., t. iii., p. &13)i the reason may periiaps be sought for in sur 
perior warmer currents, or in a higher temperature acquired by «£• 
tended and not very dense clouds, exposed to the action of the sun's 
rays. How, for the rest, the phenomena of supplementary rainbows 
(explained by the interferences of light^ are connected with the aiza 
of the falling drops and their increase ; and how an optical pheno- 
menon, when rightly observed, may enlighten us in regard to a ms- 
teorolt^ical process, accoi<ding to diversity of zone, has been shewn, 
with great acuteness, by Arago, in the Annualre for 1886, p. 300. 
— Comwt, No. 4, p. 443. 

2. On the H^ffht of tht Sfiaw-Line in /niiia.— Whilst the most 
learned and experienced travellers in India, — Colebrooke, Webb, 
Hodgson, Victor Jaoquemont, Forbes Royte, C. Von Uiigel, and 
Vigne, who are all familiar with the Himalaya, from personal exa- 
mination, are agreed as to the higher elevation of the suow-limit on 
the Thibetic declivities of the range, the fact is called in question by 
Gerard, M'Clelland (the editor of the Calcutta Journal), and Lieut. 
Thomas Hutton (assistant surveyor of the Agra division). The i^- 
pjSaranoe of my work on Central Asia excited the controversy <xi the 
subject anew. A number of M'Oelland and Griffith's Calcutta 
Joursal of Natural History, voL iv., 1844, January, however, eon- 
tains a very remarkable and decisive notice of the snow-limit of die 
Himalaya. M.t Batten (Bengal service), writes from the campof Sem- 
ulka, on the Cosilkh river, in the province of Eumaon, as follows: — 
<' I Iwve only, but with surprise, heard of the statements of Ut TbofOU 
Hutton, respecting the limi&g of pw-petual enow. I feel the nan 
c^led u^oa to oontradiot such statements, as Mr M'CleQand goe^ 
so far as to speak (Hutton, Journal of the Asiatic Society of Beng^, 
vol. ix., Calcutta, 1 BIO, p. 676, 676, and 580), of the hoDoor which 
Mr Hutton has done himself in detecting a wide-spread vvof . it if 
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reiy erroiwoiuly itMed, that every one who ucends the Hitnalft^a 
tnuM ebare in Mr HutWa'* doubts. I ttm mjself one of thoie who 
Imre ntited tlw wntem poi-tian of our might; ntoantain chftin most 
fnqutudf. I eaiUB through th< Berendopass into the BnEpaTaU^, 
Kad t&a iniitriar Kankwur-land, retnmii:^ through the Ii^t; Bupin 
pUB into the RewBJau mounbtina of Qurwkl. I penetrated to th« 
■pHtigi of thk Jumna, uf» u Jonmotri, and then turned to the tri- 
bvtariM of the Gai^ea of Mundakni awd Wiechnu-Aluknunda, towards 
KwUmath, and the celebrated anowy Bummit of Nundideri, I Eever»l 
timea orosBed orer the Niti paM to the high lands of Thibet. I m jself 
foasded the settieiaent of Bhote-Mehftta. My continnod rasidence 
<^ six ymra among die taounUuns brought me iAto contact with many 
native and Kuropean traTeUers, from whom I c«uld obtain tite moit 
MonmM iiriWnutioii coneoning the eonntry. From all my experi- 
enoe gntbend in tfaia way, I have arrived at the conclusioii, and am 
ready t* maintain it, that in the Himalaya the limit of eternal inotr 
lies higber on the northern, or Tl^>9tic, than on the sonthern, or In- 
dian dadivhiOB. Hr Huttonaheis the terms of the proposition, when 
he thii^ he djsprovee HumboMt's gener^ view of the phenomenon ; 
he fights aguBBt a m«atioD of bis own fancy, when he seeks to prove, 
that in lome eingle raountains of the Himalaya the snow lies longer 
on the northern than on the southern slopes ; a proposition which we 
rm^ gnoit him." Vide also Note 6 (Notes, p. 46). If the 
uenn height of the Thibetio high iande be 10,800 feet, they may 
then be compared with the delightful and fertile Peruvian plateau of 
Cazamaroa. But on this estimate etiU they wonld ho 1200 feet 
lower than the plateau of Bolivia, the la^ of Titicaca, and the cause- 
way of the town of Potosi. I>ad(A, from Vigne's measurement by 
the boiling point t^ water, is 1608 toiees hig^. This is probably 
alio the height of H'Lassa (Yul-jung), a town of monks, which 
Cbioete writers speak of as ttie " realm of pleasure," and which is 
snrrounded by vineyards. Must not these lie in deeply cut valleys 1 
— Coamog. No. 4, p. 47S. £31 ^Usander Von Humboldt. 

3. A ViolMt HaiC StKnu. — September 1 Gth. — Tothe sevenUi posta 
at the foot of the Sitrra T^algnen. The country wae quite level, 
with a eoarss herb^e and a loft peaty soil. The hovel here was 
remarkably neat, the posts and rsAen being made of about a doien 
dry thistle stalka bound together with thongs of hide ; and by the sup- 
port of these Ionic-like columns, the roof and sides were thatched with 
reeds. We were here told a fact, which I could not have credited, 
if Z had not had partly oonhir proof of it ; namely, that, durir^ the 
pntioui night, haH aa large a> nnaU apples, and extremely hard, had 
fhllen with such violence as to kilt the greater number of the wild 
animals, Ond of the men had already found thirteen deer (Cervus 
edmfustria) lying dead, and I saw thelr/rsfh hides. Another of the 
party, a io* minutes after nty atrival, brought in seven mote. Now. 
I w«ll know thai one man witlMmt dogs oontd hardly have killed 
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■even deer in a week. The men believed the; hftd aeen about Sfteea 
dead ostrioheB (part of one of which we had for dinner) ; and they 
said that several were running about evident); blind in one eje. 
Namben of smallei- bird^, aa ducka, hawks, and partridges, were 
killed. I saw one of the latter with ft black mark on its back, as if 
it had been struck with a paTJng-stone. A fence of thistle-stalks 
round the hovel was nearl; broken down ; and mj informer putting 
his head out to see what was the matter, received a severe cut, and 
now wore a bandage. The storm was said to have been of limited 
extent : we certaiolj saw from our last night's bivouac a dense cloud 
and lightning in this direction. It is marvellous how such strong 
animals as deer conld thus have been killed ^ but I have no doubt, 
from the evidence I have given, that the story is not in the leajt 
exaggerated. I am glad, however, to have its credibility supported 
by the Jesuit, Drobrizhoffer,* who, speaking of a country much to 
the northward, says, " Hail fell of an enormous aiie, and filled vast 
numbers of cattle : the Indians hence called the place LaUgraiee^ 
valoa, meaning ' the Uttle white things.'" Dr UalcoLmson, also, 
informs me that he witnessed in 1831, in India, ahail-atorm, whit^ 
killed numbers of large birds, aod much injured the cattle. These 
hail-stones were flat, and one was ten inches in circumference, and 
another weighed two ounces. They ploughed up a gravel walk like 
musket-balls, and passed through glass windowE, making round boles, 
but not crocking them. — Darutrn't Journal of a Voyage Boutid (Ac 
World, parti., p. llfi. 

4. The Effects of Great DrouffhU. — ^While travelling through tlie 
country, I received several vivid descriptions of the effects of a late 
great drought ; and the account of this may throw some light cm the 
cases where vast numbers of animals of all kinds have been embed- 
ded together. The period included between the years 1827 and 
1830 is called the " gran seco," or the great drought. During this 
time so little rain fell, that the vegetation, even to the thistles, 
failed ; the brooks were dried up, and the whole country assumed 
the appearance of a dusty high-road. This was especially the case 
in the northern part of the province of Buenos Ayree, and the 
southern part of St F6. Very groat numbers of birds, wild anii 
mals, cattle, and horses, periehed, from the want of food and wator, 
A man told me that the deer^ used to come into his courtyard ta 

• History of the Abipoues, vo). 2., p. 6. 

t In Capt. Owen's Vovage (vol. iL, p. 274) there is a curious aceount 
of the effects of a drouglit on the eleptianta, at Ben^ela (west coast of 
Afiica). " A number of these onimuB bad some time since entered the 
town, in a bodj*, to possess themselves of the wells, not being able to 
procure any water in the country. The inhabitants mustered, when a 
desperate conflict ensued, which terminated in the ultimate diicomSture 
of Uie invaders, bvt not until they had killed one man, and wounded 
seva«l others, The town is said to have a population of nearly thret 
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the well, which he hkd heen obliged to dig to supplj his own funil; 
with water ; sod that the partridges had hardlj Btrength to Qj when 
pUTBDed. The lowest estimation of the Iobb of cattle, in the prorioce 
«f Bnenoa Ajres «t<me, was taken at one million head. A proprie'- 
lAT at San Pedro had, previously to these years, 20,000 cattle ; at 
the end not one remained. San Pedro is situated in the middle <^ 
tlie finest country, and eren now ^wunda again with animals; yet, 
dmring the latter part of the " gran seco," iive cattle were brought 
in vessels for the consumption of the inhabitants. The animslg 
roamed from their estancias, and, wandering for southward, were 
mingled together in such multitudes, that a GoTemment commission 
was sent from Buenos Ajres to settle the dispntei of the owners. 
Sir Woodbine Parish informed me of another and very earions souroe 
of dispute : the ground being ao long dry, sDcb quantities of dust 
were blown about, that in this open country the luidmarka became 
obliterated, and people oould not tell the limits of their estatei. 

I was informed by an eye-witness that the cattle, in herds of thou- 
nnds, rushed into the Parana, and being exhausted by hunger they 
were unable to crawl up the muddy banks, and thus were drowned. 
The arm of the river which runs by San Pedro was so full of putrid 
MKasses, that the master of a vessel told me that the imell rendered 
it quite impassable, Without doubt several hundred thousand ani- 
mals thus perished in the river ; their bodies, when putrid, were seen 
floating down the stream ; and many in all probability were deposited 
in the eatu&ry of the Plata. All the ^mall rivers became highly 
■aline, and this caused the death of vast numbers in particular spots ; 
for when an animal drinks of such water it does not recover. Asutt 
describes* the fury of the wild horses on a similar occasion, rushing 
into the marshes, those which arrived first being overwhelmed and 
emshed by those which followed. He adds that more than once he 
has seen the carcasses of upwards of a thousand wild horses thus 
destroyed. I noticed that the smaller streams in the Pampas were 
paved with a brecda of bones, but this probably is the efi^eot of 
a gradual increase, rather than of the destruction at any one pe- 
riod. Subsequently to the drought of 1827 to 1832, a very rainy 
season followed, wbieh caused great floods. Hence, it is almost cer- 
tain that some thousands of the skeletons were buried by the deposits 
of the very next year. What would be the opinion of a geologist, 
viewing such an eoormous collection of bones, of all kinds of animals 
and of all ages, thus embedded in one thick earthy mass % Would he 
not attribute it to a flood having swept over the surfaee of the land, 

tiiousand. Dr Malootmson informs me, that, daring a great drought in 
India, tbe wild animal* entered the tents of tome tmops at Ellore, and 
that a hare drank out of a vessel held by the adjutant of the regiment 
• Travels, vol i, p. 37*. 
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nthar than ta tba eDaiaion order i^ thii^ ? * — Asitom'* JowimI 
«/« >'«ya^ Aouwj tfttf Worid. pui i., p. 133. 

6, JWrnotMn* o/ Cfe«Hi«.— Ja an utiole, vol. xzxviii., ptee M 
of tU> Jounwl, I cwUftVomw) to slwir that the phanomMMt it the 
aacent of v^poor, ikod iti BOBpaaBian in tha r^Ms of the clooda, oka- 
aot ba aaooontod for bj tba agOKjr of heat ; tbat the vapoar in tbe 
Mfpon of tha dovda i> at aQ tunaa ocuidatiaed ; and tiMt " the fortu^ 
tioD of clovdi iS) in geoeral, not owing to the sudden CMMUmatioa «f 
tba Ti^atir, but to tha eaoape oT ito etea^oit;, thua allowing tha pat<- 
tielaB to be brovglit oeanr bj the attraotien oi aggregation ; and a 
itill fiuiher aaoape of tha alatitricit; anabiea anck attrantion to orer- 
eome the eleotrieal mpolaioii ol the pKrtielea, and to form rain." 

The opittioDi advanced bj Sir JoJiti Heraohal (at tha Gambri^e 
Beating of dw Britiah Association), on tha affaet of the beat of the 
aaaen in diasipatiiig clonda, tall a^nat this theory ; and, althongh 
the opinioD oC that «nineat philoaopher mnst have graftt wwght, I 
troat I may not ha thooj^t praeuKiptneu ia endaavouring to shew 
that it eanaot be tba hea$ of tbt moon that oaoaea the phenoneiMn 
aUaded to in the following eztracb 

" Speaking of the olimate of the moon, Bir J. Herachel con>ider«d 
aa posaibla the attainment of a very high tetnperatun (far abov* 
that of boiling water), bj its lur&ce, after ezpoaure to nnnitigftted 
cad oontinaal aunahiae during aaarly a whole EsTtnight. The moon, 
tbareA>re, when at the fall, iMi for a few dayBAftar, must be, iaaoaM 
■amll degree, a souroe of heat to the earth ; bat this heat, being of 
the nature of eulinary rather than of aolar heat (aa emanating from 
a bod; below tbe temperatore of ignition), will never reach tbe «arth*i 
■arfaoe, being arrested and absorbed in the npper stiata of an atsi»- 
apfaere where its whole tweets will aeaeeaarilj be expended in the 
eonvereion of visible doud into transpaieat vapaor. Tbe pheaame- 
nen of the r^tid diaa^iatioa ef clouds (in modenta weather) soon aftea 
the ^ipeaianoe of the full nooa (or of a moon so nearlj full aa to 
appeat roaad to tha uaanisted 070), whioh he stated kimBelf to b»ve 
observed on so many oooasiona as to ba taUj eonvinoed of tha realitj 
af * «troRy ttnd«ncy in t/iat etirtotun, aeeu to him explicable on^ 
en this principle." — AthetMwn, July 19, p, 722, 

In the first place, it is very doabtfiil whether the moon doee ab- 
sorb beat sufficient to raise its temperature to such a degree ; for aa 
the raya of a tropical sun are inauffident to malt the snow on tha 
hitler moantains where the air ii nuiAed, the fortnight's aotlon ot 
the sun may have little influoiee on tha anrfoce of the moon, when, 
aceording to the opinions of many, there is no atmo^here. 

Seoondly, if the moon does absorb heat, and its temperature is 
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isised M Sir J. Henchel nipposes, the beat that muld «rrtre M the 
eutb, ow its atmosphere, would be yerj trifling ; for if tbs kni of 
Ae moon be sufficient to nose the tempentnre to the boiling point 
(212*^, at 100 miia distance from itt turface, even then it could 
not incpease the temperature &t the distance of the earth so much aa 
the y^T P^'^ "^ ^ degree, which is bo trifling, that if the nights about 
the time of the full moos are olearar than those of the other parts of 
the loB&r month, I submit that it aust b« caused hj some other 
agencj than the heat of the moon ; and it is difficult to oonoaive how 
die little h«>£ «s reoeire from the moon can diipene clouds, while 
the direat aoUon of the sun is insuffi^at to do so.— ^CommwiwociUij 
by G. A. Rouita, Etq., (k^trd, Sapt. &. 1846.) 



6. Gat Sptinffa in iKt riutr Wtar, eoMNly of Dmtikan. — ^The 
river Wear, immediately abore and below Framwellgate Bridgs, 
Dariiam, now presents a singular appearance, as, when unrufBed bj 
(be wind, it appeen to be in a state of ebullition, ooeasioned bj mi- 
mcrooB streams of air-bobbles issuing from below, Oa o«e of the 
largest of these, Mr Wharton of Drybum made some experiments^ 
tiie result of which is, that a large and brilliant jet of flame, arisiog, 
as it were, from the river, can now be produced at pleasure. The 
stream of gas appropriated to the abow experiinest is one onlj of a 
great maaj others which ocoupy an area of from 60 to 100 sqiwre 
yards of water, and which must, together, diseharge rery many gallons 
of gas per minute. The distance <tf the extreme ulusters, being up- 
wuds of 100 jards, fumiuhes a strong presumption that the source 
of this extraotdinary discharge of gas is situated at a great depth . 
ImIow the bed of <iha river. No ooal workings are koowa to exist 
within several hundred yards of the bridge. It must, therefore, ia 
all probability, be traced to one of those extensive natural aoooma- 
lations of gas lurkit^; in the fissures and poree of tiw strata far below 
the sur&oe of the ground, which, when tapped by the opcntioos, aod 
fired by the candles of the miner, have been the frequent causes at 
lliose dreadful explosions, <^ one of which the working of Haawell 
Colliery bore such awfiil testimony last year. It has been proposed 
to light the bridge from this source, and other parts of the town, if 
there appears a probability of its OMtinuaooe. Many persona assert 
that they have noticed bubbles rising from the water for eightecs 
raoaths or two years past, and as the remarkable emieswn of hydro- 
ffMi from one of the old shafts of WaHsend Colliery has been burning 
for many years, and is giving a clear light, which is visible at night 
for miles, it is probable this natural supply on the Wear may last 
for years. 

7> Ktnawha du.'— ^mmunicated by Mr Janws A. Lewis, of 
Kenawha, GJQ., Vs., being an abstract, socnewhat abridged, from the 
Charleston Bepublican. 
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The exiatence of Urge quantities of gaa at various points through- 
out the whole extent of the salt region on the Kenawha river, was 
known to the first White men that explored this beautiful vaUey. It 
appeared escaping throng apertures in low grounds, and aprings of 
water. As a company of the earliest explorers encamped on the 
banks of the rirer, one of their number, in « dark night, took a torch 
to hght his way to the spring near by the encampment, and In 
waving it over the spring, to his great constoroation it took fire, the 
gu burning upon the surface of the water. It was thence called 
the " Burning Spring," and is the same that is mentioned by Mr 
Jefferson in his Notes on Virginia. It is still there, but, as we saw 
it last week, a mere mud-puddle. The water agitated by the gas 
resembles a boiling pot. It readily ignit«s, and for a short time it 
burns with a bins blaze on the surface of the water ; even when the 
water is dried up, the gas will bum brilliantly between one rain and 
another. 

When, in process of time, the salt-manufacturers, either from a 
failure of the salt water above the stratum of rock, some 16 or 20 
feet lower than the bed of the river, or for the purpose of procuring 
the water in greater abundance, sunk their wells by boring far below 
the surface of the rock, the gas, in various quantities, made its ap- 
pearance in the wells, in some instances jetting the water into the 
air, wlien being ignited, it ^read the flame about, to the no small 
amazement and terror of the workmen. When this happened, they 
nsed to say " the well u blovied." The stream of gas, however, soon 
-subsided, or acted only with sufficient power to force the water up 
into the gum or shafl, which is part of the trunk of a sycamore tree, 
about four feet in diameter, hollowed out so that the shell is not 
more than 4 inches thick. From the gum it was pumped into the 
cistern or reservoir. 

Our salt wells are commenced near the edge of the river at low 
water. The gum is sunk down to the rock, a distance of from 15 
to 20 feet, the lower end restbg tightly on the rock. The oUier 
end is usually a few feet above the ground. This excludes the fresh 
water above the rook, and serves as a reservoir to receive ^e salt 
water, when it is reached by boring through the rock and the various 
strata of earth. 

Three years ago, William Tompkins, Esq., first (Stained a steady 
and permanent stream of gas, of sufficient power, not only to force 
the water up from the depth of a thousand feet into the gum, but to 
carry it into the reservoir elevated many feet above the bank of the 
river. This saved the expeose of a pump, which is worked by a 
steam-engine. In a short time, it occurred to him, that this gas 
could be turned to a still more useful purpose. He therefore erected, 
over the reservoir or cistern, a gasometer, which is simply a hogs- 
jiead, placed upright, in the lower end of which is inserted the pipe 
that conveys the water and the gas from the wells, the water run- 
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raaa out through a hole in the lower eud, and in the top is inMrted 
a pipe that conveys the gas to the moudi of the furnace. When 
ignited, it produces a dense and intensely heated flame along the 
whole fui-nace under the row of kettles, 100 feet long, by 6 deep, 
and 4 wide. This saves the expense of digging and hauling coal. 

Subsetjuently, Messre Warth and English, whose worka are on 
the opposite side of the river, obtained a similar stream of gas, 
which has been used tucoeesfuUy in the saroe way ; and more recently 
Mr Dryden Donnally, Mr Charles Reynolds, and some few others, pro- 
duced a partial sapply of gas to heat their furnaces in the same way. 

But the most remarkable phenomenon in the way of natural gaa 
here, and we have, no doubt, in the whole world, is that at the 
works of Messrs Dickinson and Shrewsbury, which has been exhibited 
for nearly two months past. In this well the gas was reached at 
the depth of one thousand feet. What the upward pressure of the 
gas to the square inch is, through the aperture, which is three 
inches in diameter, we are unable to tell ; and, perhaps, it would be 
impossible to ascertain. It has never had a free and unobstructed 
vent. There is now, at the bottom of the well, an iron sinker, a 
long piece of round iron nearly filling the aperture ; on this are 600 
pounds of iron, and about 300 feet of auger-pole used in boring, in 
pieces of 10 and 20 feet in length, with heavy iron ferules on the 
end, screwed into each other. Notwithstanding all this obstruction, 
a stream of water and gas issues up through a copper tube, 3 inches 
in diameter, inserted into the well to the depth of 500 feet, with the 
noise and force of steam generated by the boilers of the largest class 
of steam-boats. It is computed that a sufficient quantity of gas 
comes from this well to 511, in five minutes, a reservoir large enough 
to light the city of New Yoi'k during twelve hours. When we re- 
flect that this stream of gas has flowed, unabated, for nearly two 
months, what must be thought of the quantity and the facility of 
manufacturing it down below ! In the springs hard by, and in the 
other wells (with perhaps the exception of that of one or two others), 
there appears, as yet, to be no diminution in the quantity at any 
place where it has heretofore been known to exist— ^meneon Journal 
of Science and Art, vol. ilix.. So. i., p. 209. 

8. GeohgiealSvrveif of Canada. — ^A bill has just passed the House 
of Assembly of Canada, making provision for a geological survey of 
the province. A sum, not exceeding L.2000, is to be appropriated 
annually for five years ; and such a number of persons selected for the 
work as shall be necessary to make an accurate and complete geo- 
logical survey. — Chn$lian Gwardictn for February 26, 1846, To- 
ronto, Canada. 

9. On the known Thicleneit of the Cnut of the Earth. — It is proper 
to distinguish between the abtolute depth to which man has penetrated 
in his mining operations, or the depth from the sur&ce of the earth 
ut the place where the operations are carried on, and the relative 
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deptb, *. a., tli« depth M«vr the I«tq) gf tb« Mft. Tha i 
UtifQ duptb Uwt bw be«n raached is, parhKpa, th« btre at Now 
Saliwsrk, Minden, in FruwU. in Jons 1844, it wu Mtftctl; 1844 
Psriuu) feet ; ths abeolmte depth «*8, however, 20B4^ Par. feat. 
The tenpenttun of the water in the deepest bore wu 32-7° C' 
(90*8° F.) which, usuming 9-6° C. u the meui tempantUire of Hm 
air, gires a rise of 1*6° for 29-6 metree (upwards of 87'6 feet ^ag- 
liah). The Arteiian well of GreMlle, at Paris, ii odI; 1683 tbH 
in abiolute depth. From the aeeouats of the miaaioDary Imbttt 
from China, the depth of our Artaaian wells is far lurpaaaed hj that 
of the fire-epring, Ho-tsing, which yields inflammable gai, eraployed 
in salt boiling. In the Chinete province Szil-tBehuan, these fire* 
■fringi are laid verj commonly to reach a depth of from 1800 to 
3000 feet ; and at Tseu-Ueu-tsisg (place of perpetual flux) a He- 
ttii^ bored with the rod in the year 1812, is reported to extend to 
the depth of 3000 feet (Humboldt, Asia Centrala, t. ii.. p. 621 
and 636 ; Annates de I'Assooiation de la Propagatiea ^ la Foi, 
lQ2D,No. 16, p. 369.) The relative depth attained at Monte Hawi, 
in Tuscany, south from Volterra, aecarding to Mattenoei, is abotit 
1176 i«et. The bore at Kew Salswerk approaches very nevly ia 
relative depth the coal pit at Apendale, tfewvasUa-under-Ljme 
(StafFordshire). There the works are carried on 725 yanila, or 3046 
French feet, under the surface (Th. Smith, The Miner's Guide) 
1836, p. 160). Unfortunately, the he^ht of tha ground above the 
level of the sea is not aecurately sscertaiDed. The relative depth 
of the Monkweannouth pit, near Newcastle-on-Tyncr is only 1404 
feet (PhiUips, Philos. Mag. vol. v., 1634, p. 446) ; that of the 
Esparanee pit. at Liege, 1271 ; and that of the lately-wotted pit 
Marihaye, at Val St. Lambert, is 1167 feet. The greMeet aheolnt« 
depths to which man hae pmetrated are in minei that lyre either 
among lufty mountains or in mountain-valleys, so niieh raised d>ov« 
the sea level, that Utis has either not been reached at all, or has only 
been surpassed by a very small quantity. 

TheEselw^wohtatKuttetiberg, Bohemia, before it was abandoned, 
had reached the eztormous depth of 3645 feet (Sdimidt, Barggesetie, 
Bd. 1, S. 33). At St Danid, and at Geist, oa the Btihrerhfihel, 
the works, in the 16th century, were 2916feet deep. Adrawingof 
these workings of the year 1639 is still preserved. (Joseph Von 
Sperges, Tyroler fiergwerka-G-eschichta, S. 131. See also Hnni- 
boldt, Gataehten iiber Herantreibung des Meisaner Stolleas in die 
Freiberger Enrevier, published in Herder iiber den jetst begon- 
nenen Erbstollen, 1838, S. 124). It may be Imagined that informa- 
tioa of tha extraordinary depth of the workings at Biihrerbuhel had 
reached England at an eari; period, fV>r in Qilbert'swwk, De Mag- 
nete, I find the statement tbat msa had penetrated from 2400 to 
3000 feet into the, bowels of the earth. 

The absolute deptli of the mines in the Saxon Ersgebuge are 1834 
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Mtd 1714 fMt; the teWive depths of Anaa MspeotiMly »ra o>fy 
626 »nd 260. The absolute depth sf the ricdi woikings in Joaoh* 
iouthftl, Bobemw. is 1619 feet; but taking the height al' the surfMo 
upon Dechen's estimate at 22(k) feet aboTS the larel of the sea. it is 
obviotu that tiiere the sea I«f«l baa not eveu been attained. Id the 
Uars. the worhingB in the SanuoR pit* at Andreftsberg, ate carried 
«n at the absolute dopth of 2062 feet. la Old Spanish Amerioa. 
I koow of no deeper mines than those of Valenciana, near CruanaK< 
oato, Sdezico ; I foui^ the Planes de San Bernard 1582 fett de^ ; 
but this miQe does not reach the level of the sea hj 6692 feet. If 
we compare the depth of the old Kutteaberg woi^ (a depth wbioh 
exceeds the height of the Bracken, and aalj fUls short of that (tf 
£tDa by 200 feet) with the haighu of the loftiest buUdii^ thai 
have been reared bjr man (the Pyramid ot Cheops and the Minitw^ 
at Strasburg'i, wa find that the mines are to these in pnportion of 
Sto 1. 

Basin*8h^ed ourred strata, which dip down on one hand and rise 
at a measureaUe distance, although not penetrated bj mines or 
shafts, stUi suffice to give us aoonrate information of the constitutioB 
of the crust r^ the earth at great depths from the surTaee. I have 
to thank the excellent geologist M. Von Deehea for the following i — < 
He writes to me, '' The depth of the coal meaaires at Mont 8t Gilles, 
Liege, which our IHand M. Von Oeynhaaseo has estimatwl at 3960 
f«e( below the surface, must lie at Ute depth of 3260 feet below the 
sea 1«vel, inasmuch as Moot St Gillee is oertainly not 400 feet 
high; and the ooal basin at Mons lies full j 1760 feet deeper. Thess 
depressionsk hawever, are triSing when compared with that of the 
ooal strata of the Saar-Revier (Saarbriicken). After repetrted trials, 
have found that the lowest coal strata known in the country of Dutt- 
weiler near Betttngan, north-eastward from Saarkuis, dip lft,406, 
apd 20.653 feet under the level of the sea." This eondusioa ex- 
ceeds bjr SOOO feet the estimate wbiiA I have givm in the text of 
Cosmos for the basin of Derocian strata. These Belgian coal mea- 
sures, therefore, lie as far below the level of the sea ais Cbimboraao 
rises above it, at a depth where the temperature of the earth (Dust 
be 224° C. (435° F.). From the highest summit of the Himalaya 
t9 the bottom of this basin, oontiuning vegetable remains of tjie 
primeval world, we have a perpendicular depth of 46,000 feet, i. «., 
,3s of the semi-diameter of the earth. 

I have thought it important thu^ to bring together these data in 
relation to the absolute and relative depths that have been reached 
by man, a subject in connection with which nuny errors have been 
cooatantly committed, principally, as it seems, through fealty reduc- 
tions of the measurements from one standard to another. On pro- 
ceeding eastward {ma Jerusalem toward the Dead Sea, a proqtcct i» 
^ned which, aocordii^ to our present hypsometrioal knowledge, ia 
unparalleled on the faoe of the earth. There, i»i. appxMching the 
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ehum in which th^ Jordui flows, we sdnaoe, in open dftf , alM^ 
beda of rock, which, aooording to Bertou'g ttnd Buu^ger'e Staxam^ 
trical leTellings, lie 1300 feet in perpendicular depth below the lerfil 
of the Mediterrsnean Sea. {Vide Humboldt, A^ie Centrale, t. ii. 
p. 323.)— >Cmii»<m, No. n. p. 418. By AUx. Von Humboldt. 

10. Suppoted Voleanie Eruption. — Our Orknejr oorrespondent 
(September 6. 1646) mentions a phenomenon of rare oocarranoe 
in Britain, which has caawd conftidenble surprise and excitranent 
among the peaceful denizens of that remote region, and which has 
led to the impression that these islands have just been vi»ted bj 
the effects of a Toloanic eruption, although in which part of the 
world it has occurred the; had no other source of information thMi 
conjecture, and the remembrance of what had h^ipened a number 
of years ago. In reference to this matter, oar correspondent sa^s : 
— " We hare been much astonished here at a very estraordiiuuy 
pbenomeoOD which took place two nights ago — a great fall of 
dust whidi continued many hoars. The men at the herring Gah- 
ing describe it as being like a thick shower of snow-drift from tha 
north-west. It began to fall before daylight, and continued very 
diick for a few hours, and afterwards more slightly till about 
mid-day. Those who had clothes out bleaching had them oom- 
pletely blackened, and it seems very difficult to wash off, Tbs 
white flowers in the gardens are quite destroyed, and evvy " kail 
blade'* is covered. The only way of accounting for it is by suppos- 
ing that Mount Hecla has had an eruption, as the wind was ex- 
actly from that quarter, and it is quite evident the dust is volcanio. 
Dr Barry, in his history of Orkney, says, that in 1763, the last 
dreadful eruption of Mount Hecla, the dust fell here in the sams 
manner, though it does seem surprising that it could be carried so 
far — upwards of 400 miles. It will be some time before we hear if 
an eruption has really takeu place. The Bshemien were so terri- 
fied at the uncommon and inexplicable sight, that several of them 
refused to go out to sea next day, and some believe It may have » 
slight e^ct on the herring trade. — Edinburt/h Advertittr, 

11. Sj/Hoptig of the Carboni/groat rocks ofPieiou, Nova Seotia. 
— 1. Newer Coal Formation. — The prevailing rocks are alternations 
of reddish and grey sandstones and shales, with some coarse congl<>- 
merates, especially in the lower put. Subordinate to these are dark 
grey concretionary limestone, thin beds of coarse sandy limestone, two 
thin beds of coal and one of gypsum. Thickness, 6000 feet or more. 

Fossils .r~^'>"!^^''<>*** ^"ood, Calamitet, Femt, ^, Ganoid JUh, 
tracks of land animaU. 

2. Older Coal Formalion. — The prevuling rocks ar« dark shales 
and clays, grey and brown sandstones ; and subordinate to these ara 
ooal, ironstone, dark limestone. Thickness, 6000 feet. 

Fossils. — Ferns, Sligmaria, Calamites, Lepidodmdra, 4ro- ■ Cypris. 

3. Mountain Limtstone or Oypstferomt Armotion.— Tiw pre* 
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nuling rooks are reddiih sandstoDM, ahalea, aod olaya, <rith Botn« 
grey beds ; conglomeratea, especiall; in lower p&rt ; and subordinate 
totheie, thick beda of limestone, thick beds of gypsum with anhydrite. 
Thickness, 6000 feet or more. 

Fosails. — CalcuAitea, fragtMnU of Carbonheed plants, Producta, 
T«r«braiuia, Enerimtet, Xadreporet, Sfe. 

Small quantities of copper ores are found in the sandstones in the 
gypsiferons and newer cul formations, especially in the latter. Salt 
springs rise from the older coal and gypsiferous formations in a fair 
places. Veins of bematitic iron ore occur in the gypsiferous rocks 
of the East River. The strata of the two older members of the 
carboniferous system are more hardened and disturbed than the 
newer series, and contain beds of trap, which occur in no part of the 
newer coal formation, except the conglomerate at its base. — J, 
Damon, Eiqvire. — Proeeedtngg of the Geologieal Sodety, Jannary 
22. 1845.« 



KEW PUBLICATIONS RECEIVED. 

1. Tiavels in North America; with Oeological Obearrations on the 
United States, Canada, and NoTa Scotia. By Charles Lyell, Esq., 
F.K.S., &c., &C. 2 vols. 13mo. J. Murray, Albemarle Steeet, London. 
184tf. Tin Geoloffual Map of tAe United Stalet, tht originai and eommtmi- 
aaUdgtologioai ohitmationt and deteriplitnu, and tht judiciaiu and lemptraU 
viaae of iKe peopU aatd etbAlMmMU of the United Statt*, Canada, and Xova 
Stotia, have preettred/aT theie volmati a dttervtdly high refMtatian. 

a. Mnmj'B Home and Colonial Library, Nob. XXII., XXIII., and 
XXIV., contelDing Journal of a Voyage round the World. By Charles 
Darwin, M.A., F.R.S., tte. J. Murray, Albemarle Street, Loudon. 
1S15. Thii it a vmch improved edition of Mr Darwin' t vitll-knovin and truly 
delighlfui Jintnud of a Voyage nmnd the World. Prom the many nem.<aid in- 
teretting additioni made toitby tht aitthor, it eannolfail to have a very wide 
eire»latim among eullivatori ^icietiee and general readert. 

3. Sur les Lignes d'Ancien fTireau de la Mer dans le Finmu'k. 
Par M. A. Biavois, Membte de la Commission Scientiflque du Nord. 
M. Bravait, one of the ditliiiguithed natvralittt of the French Seientifie Cont- 
miuion to the North, give* m thit memoir a tnimile, accurate, and interetting 

'■ * Mr DaWBoa remarks, that the greater part of the rocks composing 
the newer coal formation of Pictou were formerly confounded, under the 
name of new red sanditone, with a part of the gTpsiferoua series, 
and with a deposit of non-foaailiferouB red BandBtoue skirting the 
shores of the Bay of Funday, and unconformably superimposed on tlie 
older carboniferous strata. He adds, " I have no doubt, bowerer, that 
in oAer parts of Nora Scotia the newer coal fonnatioa will be found to be 
» well-marked carboniferous group." 

VOL. XXXIX. KO. LXXVIII. — OOTOBBK 1845. ^OOqIc 
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aeeomt of tke Unet of the atieiaU level of thttea ai obMrved bg kim in f%i- 

I. The Chemiatrf of Ve|fetable and Animal Phjnologj. By Dr G. J. 
Mulder, Profeuor of ChemistiyiatbeUuiTeraitjof Utreclit. Trandated 
hj Dr Fromberg, with additioni bj Profeaaor JohnBtoii of Durbam. 
I^ a. Blackwood aod Sons, Edinburgh. Wt art happy W announet Ihe 
pMiealim cf Part 2 ofMulder'i exetiknt teorh. 

5. Outline of tbe Geology of the Neighbourhood of Cheltenham. By 
K. I. HuTchison, V.P.R.S., be., &c. A new editdon, augmented and re- 
viled by Jamea Buckman, F.G.S., and H. E. Strickland, M.A., F.G.S. 
With numeroaB platea and a coloured geolo^cal map. 8to, pp. 109. 
J. Murray, Albemarle Street, London. 1845. QeotoguU and viiUort In 
Hum etUbraied vmiering-plact will, me doubt not, fett graiefvl to Memrt 
Jf utv&uim, BuehTnaa, and Striekland, for At paim they have besUnoed on tha 
beauti/iil and improved edition of the " Outline of the Otology of the Heigh- 
howhood of Cheltenham." 

6. Die Venteinerungen von Kiealingewalda and Nachtrag zur Cha- 
racteriatik des Sichaisch-bdhmiBchen Kreidegebirges, von Dr Hanni 
Bnino Geinits. Hit 6 Steindraoktafeln. 4to, pp. 33. Dresden and 
^ip^igi Amoldieche Buchhandlung, 1843. tVe recommend ihii viell- 
iUuitraied volume to the notice of PaUeontologieti, 

7. Contribatione to Vital Statbtica. By F. Q. P. Neison, FX.S. 4to, 
pp. 148. Hagh Cunningham, Publisher, 193, Strand, London. 1845. 
Vital Staiittici, a mbject of muck and daUy-increatiag importance, tuill be 
bmeJUtd by Mr Neiton'i inlerettinff tuort. 

8. Oratio ei Harreii Instituto in Adibus Collegii Regalii Medicorum 
habita Die Junii xxv. MDCCCXLV. a Corolo Daubeny, M.D., CotL 
Reg. Med. Lond., et Reg. Soc- Socio, Chemite et Bolauicea apud Oxon- 
ienaea Frofesaore. Oxonii : £ Typographeo Academico, 1845, 4to, 
pp.25. 

9. The London Medical Directory, 1845. Containing tbe Namea, 
Addresa, Qualification, Official Appointments, Honorary Diatinctiona, 
and Literary Froductioni, of every Phyaictan, Surgeon, and General 
Practitioner, resident in London. 12mo, pp. ISO. John Churchill, 
Princes Street, Soho, London, 1849. 

10. New Statistical Account of Scotland, No. 51. ContMsing the con- 
clusion ofthe County of Fife, &c. Published August 1645. Blackwood 
& Bona, Edinburgh, 1845. Thit national tuork will be completed m Oelober 
1849. 

II. The Journal of Agriculture, and the Tranaactiona of the Highland 
and Agricultural Society of Scotland, No. 9, New Series. Blackwood 
& Sona, Edinburgh and London, 1845. 

12. Proceedings of the American Fhiloaophical Soriety for June and 
July 1844. 

13. Annalen der Phyiik und Chemie; Henusgegeben von J. C. 
Foggendorff zn BerUn. Up to No. 5, 1849. 
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14. JoonMl of the Auatic Sodety of Bengal, up t« No. 147. No. 6£^ 
New Series. 

15. BibUoth^ne UntTenene de Geo^ve. Up to No. 114, Jnne 184$. 

16. Americui Journal of Science uid Arts. Conducted byProfoseor 
Silliraan and Benjouiin SillimHi junior. Up to No. I, Julj 1845. 

17- Philoiopliioftl Trunactiona of the Royal Souety of LondoUf for 
tbe year 1S44, Part 3 ; and for 1840, Fart 1. 

18. TraniactJoDB of the Rojal Society of Edinburgh, vol. zn,, part 1, 
1845. Alio vol. zrii., part 1., containing the Maokenton Magnetical 
aod Meteorological Obserratioua. 

19. An Elementary Treatise on Mineralogy. By William Phillip*, 
F.L.S., &c. RepubliBfaed in America, with nnmeioui addition!, by 
Francis Alger, Member of the American Academy of Sciencei, &o. 
8to. pp. 662, with nnmerona figures, Tichnor it Co. Borton, 1844. Thit 

^ edition of P&iUipit Muteraloffy, liit tit viortto/I>aita,Shepard,dx.,a^i»rilM 
proof of th* ttill and aeulttuu of American MineraiogUU,* 

10. Xenee Jsbrbucb ftir Mberalogie, Qeognosie, Qeologie, and Fetre- 
foctenknnde, Herausgegebeu Ton Leonhtud & Bronu. Up to Drittei 
Ueft, Jahrgang 1845. 

31. Ueberiioht der Reiultate Mineralogischer Fonchungen im Johre 
1843. Von W. HiudiDger. Mit. 1 Tafel. Not published until the 
year 1845. Tkii volume, wkicK mag he eoniidered at a eotUtHvatioa of 
Olocter'i H^Un, ahemtde in good inftrrmation on minerai tpttil*, and Other 
MtReraiegieal topiet ; tee hope Ike aeeompUtked author mli eoniimie to pub- 
Uih an annual volume. 

22. Die Sachsuclien Enginge Ton Berghauptniaon J. C. Freiesleben. 
Heft 1-a. 184»>1844. Freyberg, hei 3. O. EogelfaardL Freitikben, 
tie etUbraled Sajcon Bergkattptmamt, long dittinffuitk^i a* an eacetlUnt olh- 
lerver, eommuniealet, in tke work now h^ort tu, nucA latcrfstinjir geogno^ieai 
eaiA miM!ng information. 

23. Handbucb der BeBtimmenden Mineralogie. Von W. Hudinger, 
K. E. Wirklichem Bergnth, &o., &e. One Tolume, Std, pp. 625. With 
nnmeroui woodcuts. Wien. Bei Braumuller & Seidel. 1845. In thii 
work the laletUed author treatt of the intrtduelory part* of Mineralogji, tind of 
the charaeterielio of SUneralt. Hit etairifeation it nearly that of its iUMitrioHi 
preceptor Mohi. M, Baidmger, with extraordinary mnuis ai kit eommaitd, 
will, we hope, proeeed without delay, with tke important and btOMtiftd part of 
kit tubjeet-~natiitly, the PkytiograpKn of Minerait, 

24. Handbucb der AGneralogio, toq Jdi. Fried. Ludw. Haunnann, 
Kiiniglich Haonoverschem Ho&athe und FrofesBor zu Qdttingen, &c., &c, 
Zweiter Theil. System tjnd Oe»chichte der Mineral-Korper. Ente Ab- 
theilung. Zweite gfinzlich umgearbeitete Ausgabe. Oottingen, Vanden- 



* The c«py of Alg^r'a Mlneralog)', slchough lent for this coantry by U)| 
sutbor »bov« ■ year ago, onlj reached us tbs other day. 
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hoeck und Rupncht. 18U. 8jo, pp. 952. The piMicatint <^ AetoA- 
(inwilfM of the te«md edition of tke viell-titomt Mineralogy of Pmfttmr 
Hautmam hai bten bmg anmouiii/ eapeeUd : me, tierefare, rejoiee to kave ie- 
fon «f a fori t^ Die teeond diviiion of tht vwk, lalelf pMiihed, h tiu, a* 
ut 0it former dnirian of the lyhem, Hatamaan't totaubieti of judymeM a»d 
hammff art very atn^iieiioiw. 

25. L'liutdtut, up to 10th AnguBt 184«. 

36. Origin of the Conatitaent *nd Adrentitions Mineral* of Tnp and 
11m allied Rooka. By Jamte D. Dana, Eaq., NewbaveD, United Sl«tM- 
1815. 

27. Aooomt of Blum's Treatise on FKudomorphoiu Minerab ; and 
ObMrrationt on Pseudomorphinn. Bj J. D. Dana, E«q., Kewbaven, 
Unit«d State*. 1845. 

23. Da* Rheiniaahe Uebergangsgebiri^e. Eine Pabeonlologiacli-geog- 
iM>»ti*oli6 DantelluBg. Von Carl Ferdinand Roemer, Dr PhiL Hit 
Boch* lithographirten Tsfeln ; 4to. Uaaover. 1844. 

39. Bibliothiqne Zoologiqae et Kiljoiitalt^qne. 3e Faadenle : H— S. 
iooln*., Peuitl. 107-351. Folio, Nencbate), en Anil, 1844. 

SO. On the Drift-ice and Ciurents of the Atlantic. Bj W. C. Red- 
fleld, Newbaren, United State*. 184fi. Vatitable, at it the eatt with alt 
Mr Redfitlift publieatioat. 

31. Sixth Annual Report of the Regiatrar-Geueral of Krtha, Death*, 
and Marrii^ie* in England. 8vo, pp. 666. London : Printed b; W. 
Clove* tt Son*. 1845. A very io^iorlanl and adinirably etcteuttd wort. 

33. Comple* Retidu* de I'Acadeinie de* Boienoei, np to December 30; 
1844. 

33. Report of Lecture* on the Natural Hiatarj of Plant* j^lding 
Food, deliTwed by Edwin Lankester, M.D., &c. Published bj John 
Clfnrchill, 46 Princes Street, Sobo. 

34. The Twelfth Annual Report of the Royal Cornwall Polytechnic 
Society, 1844. 

35. A series of Memoirs by M. De*cloiteanx on the following sutK 
]ect«, Tii,: — On the Crystalline form* of Gay-Lussite; On .fischyiute; 
On *ome Crystalline forms uf Apatite ; On Ottrelite ; On Monasita ; On 
the {wimitive and lecondary forms of Gypsum ; On the union of Ve- 
octMe with Scopodite; On the crystalline forms of Anataae; On the 
cryftallino forms of Realgar ; On Pennine, &c. ; On the primitire form of 
Uuinboldtiltte ; On the crystalline forma of Greeuockite ; On tiie crys- 
talline forms of Cymophane ; On the cryBtalline forms of Perowskite; 
On the crystalline forms of five varieties of Arseniate of Copper; On 
two varietieaof fiaryto-Calcite ; Onanew twin-cryetalof Rutile. Thae 
Memoir* were pree^nUd to m by the dittingtnthed auiAor uA«n oh a ruA (o 
Edinburgh, after hii voyage to Iceland, Faroe Itlct, and Orkney blet. 



D,g,t,.,.d.:, Google 



( 406 ) 



List of Patents granted for Scotiand, from \2tk June to 
22d September 1Mb. 

1. To Joseph Quick of Snnmer Street, Soathwark, in the anut^ of 
Surrej, engineer, — " an improvement in Bteam-enginea." — 12th Jane 
1845. 

2. To JosBPfi Washinbton Ttbon of Barton Cretoent, in the ooon^j 
of Middlesex, Eeqniie, being a eoraronnication from abroad, — " improTe- 
menta in fire-orau and ordnance." — 13th June 184S. 

3. To John DenraANCB of Liverpool, in the conn^ of Lancaiter, en- 
gineer. — " certain traproTementi in ateara boilers, and in the ctnwtmc- 
^on, Muuposition, and manufacture of beuingi, itepa, and other rub- 
bing snrf&oea of cteant'engines and other machinerj', and alao iot a me- 
thod of Inbricating the some." — I6lh June 1815. 

4. To Wasbeh-db la-Rde of BunhiU Row, in the oountj of Middle- 
sei, mannfacturer,—" improvementi in covering the lurfitoes of p(^>ee 
and other materials with oolor and other sabatancea." — 17tb June 1845. 

5. Henkt Whitiho of Southwark Bridge Road, in the oountj of Sor- 
107, hatter's furrier, being a oonimunioation fioro abroad, — '' oertun 
improvemeata in maehinerj or apparatus for Bhaping the brinw of bats." 
—17th June 1845. 

6. To Laurbncb Hill junior, of the dtj of Glaagow, in the oonntjof 
Lanark, in Scotland, civil and mechanical engineer, — " an improved 
brake for railway carriages." — 19th June 1845. 

7. To Datid Hbmdbrbon of London Works, Ren^w, in the eonntj 
of Renfrew, civil-engineer,' — ■' eertain improvementi in cranes." — 19th 
June 1845. 

8. To RoBEBT AnniBon of Regent Street, in the eonnty of Middlesex, 
piano-forte manufacturer, being a commnnication from abroad, — *' im- 
provements in piano- fortes ."~S 3d June 1845. 

9. To Ckableb Smith of No. 13 Newcastle Street, Strand, in the 
oountj of Middlesei, gentleman, — '' new and improved methods in the 
eonstruction and application of a varied of cooking, enlinary and domea- 
tie articles and utensils, some of which are applicable to cleaning, and a 
varietj of aimllar useful pnrpoBes," — 24th June 1845. 

10. To Jambs Jobhstoh of Willow Park, Greenock, Eaqnire — " new 
and improved processes, and machineT}r for maUngandrefiningnigar." — 
26th Jane 1845. 

11. To AuousTB Cbebot of NoDtea, in the kingdom of France, spin- 
ner, being a commnnieation from abroad, — " certain improvements in 
machinery for spinning flaz, hemp, and other flbrons mateiials."— SOth 
Jnne 1845. 

12. To Cbarlbb Wbeatstonb of Conduit Street, in the county of 
Middlesex, Esquira, and Williak Fotbeboill Cooks of Kidbruoke, 
near Blaekheatb, in the coontj of Kent, Esquire, — " improvementa in 
electrk) telegraphs, and in apparatus rolating thereto, part of whiiA im- 
provementa are B])plieable to other purposes. "—3d Julj 1845. 

13. To David Gavin Scott, residing at Cromwell Park, in the 
county of Perth, Scotland, being a communication from abroad,—" an 
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iiiTMition b; which the h«ddlM of a, loom ue moved to produce Tsriotu 
]»tt«n» on woven fabrka." — 4th Jnlj 1845. 

14. To Jahm Kite of Hoxton, in the countj of Middlesex, oo^-nn- 
ohant, — " wrUin im^voTemenla in constrnctiiig chimneTi, >nd in the 
meaiu naed for sweeping the tune, p*rt< of which improrenienta an ap- 
plicable to other like qmM pnipoees." — 7th Jalj 1845. 

Iff. To Fatkick Sanddur of Greeniide Place, Edinburgh, nt^ol- 
■terer, — " impravementi on ooffina.*' — 9th Jul^ 1845. 

16. To WiuuM Matbbk and Colih Hatbbk of Salford, in the 
countj of Lanouter, engineera, — " certain improvanients in boring 
earth, atone, and iubteiraneooi matter, and in the machinery, toola, or 
apparatus, applicable to the ■aine."^lfith July 1849. 

17- To Hbnbt FwKns of 36 Hoont Street, Oroarenor Square, in the 
ooontj' of Middleaez, Eaquire, — " impTOTemcmti in obtwning and ap- 
pljingmotire power to impelling niachineiy." — 17th July 1845. 

18. To JoaiPH Ahkebukv of Devonahire Street, Portland Place, anr- 
geoa,—" impnvementa in apparatua for the reliefer correotion of Btiff- 
neaa, weakneae, or diitortion in the human bodj'."-.-18th Julj 1845. 

19. To TuoMAB William Qii.bekt of Limehouae, in the county of 
Htddleaex, aail-maker,^ — " improTementa in the conatruction of saiU for 
ahipa and other TeBwla."_18th July 1845. 

20. To Albxardui Wkioht of South I>mbeth, in the county of 
Surrey, — '■ iroprovementa in gaa-metera." — Slat July 1845. 

21. To Thomas Gkubb of Dublin, in the county of Dublin, civil-en- 
gineer, — '' improvementa in bank notea, and in machinery connected 
therewith, parts of which are also applicable to cheques, bills, and other 
documents."— 23d July 1845. 

22. To William Yates of Minehester, in the coun^ of Lancaster, 
upholsterer, and Dehis Dolan of the same place, acagliola-niauHfae- 
turer, — " eertftin improvementa in plastic manufacture or composition, 
port of which is applicable to decorative and useful purposes, and port 
as a £re-proof cement or plaster." — 28th July 1845. 

23. To William Shaw of Canning Place, Liverpool, in the county of 
Lancaster, printer and account-book manufacturer, — " a machine for 
pag^g books and numbering documents conseeutivelj, and otherwise, and 
for printing dates, words, marka, nmuben, or impreaaiona, in an expedi- 
tious manner. "_29th July 1845. 

24. To Ibham Baoos of Qreat Percy Street, Clareniont Square, in the 
county of Middleaez, engineer,--" improvements in obtaining motive 
power by air."~29th July 1845. 

25. William Pollasd of Newcastle-upon-Tyne, gentleman, — " cer- 
tain improvementa in the production of oomliaatible gaaes, and in the tip- 
plication of the same as fuel." — 30th July 1845. 

26. Hichabs Simpson of the Strand, London, gentleman, being a 
communication from abroad, — " certain improvementa in bleaching 
yama and fabrics." — Slat July 1845. 

27. To William GEOBOBHEXBTTAUKroii of Liverpool, in tbecoonQ' 
of Lancaster, civil-engineer, — " certain improvements in machinary tat 
revolving windlaasat, barrels, spindles, shafts, and for pumping."— 31ct 
July 1845. 

28. To William Hannib Tatloe of Piccadilly, in the county of 
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Hiddlnex, gsntleinaii, and Thohab Baktlbtt Sikfsom of OTest RnMell 
Stmet, in the mne count]', gentleman,^" oertaiii impTovementa in pro- 
pelling." — SOk AugDBt 1845. 

29. To Tbomii Claundon of No. 213 Great Bnuinriok Street, in 
the oit^ of Dnblin, gentlemui, beiog a commnnieation fiom abroad,— 
" an improTod method of ihoeing horaea and other beaiis of burden."— ■ 
ffth Angnrt 1845. 

30. To JoBN Macintosh of Olaigow, gentleman, — " improTements in 
pt«pftruig materiala for colouring and printing calicoM and other fabrica, 
and improTemeota in printing and ornamenting fabric*." — 6tb August 
1815. 

31. To Albxakdbx Wilsoh of Glasgoir, in the oonntj of Lanark, 

manager for Alexahiirs Flbtcheb and Co., flai-spinnen, Olasgoir, 

" impioTeiaenta in spinning hemp and flax, and other flbrona materials." 
6th Angost 1845. 

32. To John Pabsons of No. 2 Stone's Row, Saint Pancras, in the 
connty of Middlesex, maohiniat, — "certain improTements in the manii' 
factnre of fool, and in appamtos for the use of the same," — 8th August 
184S. 

33. To Fhederick HiBBnT Mabkklt of Stowmarhet, in the ooonty of 
Snffolk, derk, maater of arts, — " cerlwn improvements in nuMshinerj, or 
the ^paratn* for stopping or retarding nulwaj or other carriages, appli- 
cable also for these purpoaes in regard to other engines or wheels. "-~^th 
August 1845. 

34. To EbiAB RoBiBON Hamdcook of No. 16 Regent Street, in the 
eonutj of Middlesex, Esquire, — " certain improTements in mechanism, 
aj^lieable to tum-tablea for changing the position of cairiagea and en- 
gines on railwaTS, which improvementa are also applicable to cranes and 
other porpoaea."— 8th Aagoat 1845. 

35. To William Youna of Faidey, manafactnrer and Ajer, and 
AncHiBALD M'Naib of the aame town, merohant, — " certain improre- 
menta in the conatruction and means of mannfactnring apparatoa for con- 
ducting electric! t^." — 12 th Anguat 1845. 

36. To Qkobgb Bbll of Pembroke Road, in the dfy of Dnblin, mer- 
cfaant, — " oertun improTementa in drying malt, grain, and seeds." — ISth 
Aognat 1845. 

87> To Hdob Cooan, merchant and mannfaetnrer, of Weet George 
Street, Glasgow, in the conntj of Lanark, — " an improved method or 
methods for weaving in pattella, or various colouia, or fabrics." — 20th 
August 1845. 

38. To William Nhwtok of the Office for Palenta, No. 66 Chancery 
Lane, in the count; of Middlesex, rivil- engineer, being a commnnicBtioR 
from abroad, — " improvementa in machinery to be employed in the ma- 
nniiaotiiTing of naila, rivets, screws, and pina." — 20th Angnst 1845. 

39. To J&>»a IvBKS of Preston, in the conntf of Lancaster, machine' 
maker, — " certain improvements in machineiy, or apparatus for prepar- 
ing, roiing, and slubbing, cotton, wool, and other fibrous substances."— 
21lt Anguat 1845. 

40. To William BRRTNToit of the Inner Temple, in the dty of 
London, Esquire, — " certain improvements in rotatmy steam-engines, 
and in the means of working the same." — 21st August 1845. 
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^ 41. To Wiu^AM EocLBiiMidHcnBTBKiEBi.T, bothof thetownili^af 
Waltoii'le-dkle, in the poriih of BUr^bum, in the ooontj palatine of 
Lancaster, — '' unproTementa in the macliiiieiy or ^fuistiu used in tfoa- 
Biug." — 2lBt Aogiut 1845. 

13. To GuKot Mteu of Lwirie Terraee, Wectminiter Road, Lam- 
beth, builder, — " improrementi in cutting or earring wood, ttone, aod 
<Fther materiala." — 27th Augost 1845. 

43. To Jacob Bbbtt of HuioTer Sqimre, in the count; of Hiddleaez, 
Eiqaire, being a commimicstiDn from abroad, — " improrenientB in print- 
ing comnimicationB made b; electric telegnpha." — 27th Angnat 1845. 

44. To JosiPH ZtMBAcnc, chemist, of Paris, in the kingdom of France, 
— " improTementa in atmospheric railways." — 8th September 1845. 

45. To JoHM Ckis and Gborok Cox of Oorgie Mills, county of Edin- 
boigh) tanner* and glue^makera, — " improvementa in tanning and leather 
dreaaing." — 8th September 1845. 

46. To HTF0I.ITI Loru Fkanoois Saleh bieb of Mincing Lane, in the 
rity of London, merchant, being a communication from abroad, — " im- 
|n«TementB in the niannfncture and T«Gning of aug&r." — 8th Sept«mber 
1845. 

47. To William EnwABIiNEWTDHoftheOfficeforPatenta.eeCbauoery 
Lane, in the county of Middlesex, ciril engineer, being acommnnicAtioti 
from abroad, — " improTements in machinery or apparatua for qnnning." 
■~8th Septembw 1845. 

4S. To WiLLiAH Wtlam of Gateshead, in the county of Dnrham, 
Esquire, — " certain improvements in artificial fuel, and in maehinay 
for manufacturing the iame." — 16th September 1645. 

49. To John Russell of the city of Edinburgh, accountant, — " a m»- 
nufacture of glass tiles." — 16th September 1845. 

50. To Edwim Hill of Bruce Ca«tle, in the county of Middlesex, gen- 
tleman, and WABmm-DB-LA-RoB, of Bnnhill Row, in the county of Mid- 
dloMZ, manuftctorerr— " improTementa in the manufacture of envalopea." 
— 19th September 1845. 

51. To Jaoob Brktt of Hanover Square, in the county of MiddlMex, 
gentleman, being a oommunioatton from abroad, — " improrements in 
atmoapherio propulsion, and in the manufacture of tube* for atmospharie 
railways and other purposes." — 1 9th September 1845. 

53. To Jaubs Hakdcastlb of Firwood, Bolton-le-Moors, in the comity 
of Iianoaster, Esquire, — '' certain improvement* in the method of ooa- 
reying water."— 22d September 1845. 



To Thomas Rdbsell of Kirkaldy, in the county of Fife, iron-fonnder, 
and John Peteb junior, of Kirkland Works, in the same conn^, — 
" certain improvenientB in flaz-spinning and fiax-spinning machbery, 
which are also applicable to the manufacture of other fibrous subatance*." 
_8th May 1845. 

To James Lakb Hancock, Fredbbick AuansTtjs Lakb Hancock, and 
William Lamb Hancock, of the parish of Ouildsfbrd, in the connty of 
Montgomery, — " an improved rotatory steam.«ngine." — ISth May 1845. 
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Adie, R., Esq., accoant of electrical experiments, 327' 

Aguax, Professor, hia Mcooont of Frofwaor Piotet'a trwtiM on 

Palffiontologj, 295. 

, on the FossU Fiabefl of the London Chj, 321. 

Alger, Francis, bis American edition of Phillips' mineralogj noiieed, 

403. 
Anderson, J(^, Esq., on the railwaja of Belgiam, 302. 
Apatite, magneeian, » new mineral, 190. 
Atlantic, Northern, ita meteorology and hydrography, 347. 
Atmosphere, early composition of, 182. 

Bain, Andrew 6eddes, Eeq., on the discorery of fossil remains of 

Bidental and other reptiles in South Africa, 333. 
Bischof, GnataT, Profeaaor, on the origin of quartz and metalliferous 

Teioe, 126. 
Birds' neats of enormous magnitude on the coast of New Holland, 

203. 
Blum, J. R., on pseudomorphoua minerals, 241. 
Bones, fosail, contiun fluorine, 235. 
Bravaia, hia memoir on the linea of the ancient lerel of the sea in 

Finmark, noticed, 401. 

Canary Islands, the ancient inhabitants of, 372. 
Chrome in m^;netic iron ore, 187> 
Ctrripedia, account of, by Profesaor MacGillirray, t?!. 
Connell, Arthnr, Professor, chemical examination of the Elie Pyrope 
or Garnet, 209. 

on Analogies in Chemical Unions, 359. 

Corala, on the compoaition of, by J. D. Dana, 293. 
Crust of the earth, its known thickness, 397- 
Cnbane, a new mineral described by Breithaupt, 188. 

Dana, J. D., observations on pseudomorphism, 251. 

, on corals, 293. 

Darwin, Charles, F Jt.S., his voyt^e round the world, aa published 
in Murray's Home and Colonial Library, noticed, 401. 
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Dktj, John, M.D,, metoorologicol obaermtiooi made at Ambletide, 
WMtmoreUad, In 1843, 1844, 1846, 1. 

J on tlie f&porizatton of mercury, 49. 

Diamonds in the matrix, from Brazil, 188. 

Earth, ita physic^omjr, considered bj Humboldt, 106. Its lamin- 

oiuness, bj Humboldt, 339. 
Edmoadi, B., Esq., on Earthquakes, &c., 386. 
Ehrenbei^, Professor, his researches on the distribution of miGTOsotH 

pio life. 183. 

Faradaf, Professor, on the liquefaction and solidification of bodteft 
generally existing as gases, 201. 

Fishes, fossil, of the London Clay, observations on, by Professor 
Agassiz, 321. 

Fluorine, on its presence in fossil bones, 235. 

Forry, Samuel, M.D., his researches in elucidation of the distribu- 
tion of heat over the gbbe, and especially of the climatic fei^ 
tures peculiar to the region of the United States, 68, 21 3. 

Freiesleben, Berghauptmann, his work on the metalliferous veins of 
Saxony noticed, 403. 

Galbraith, William, Esq., on logarithmic tables, 169. 

Greenovito, proved to be a variety of Sphene, 189. 

Guanchees, the extinct inhabitants of the Canary Islands, their stature, 
204. 

Gnerin, Alexander, H., sui^eon, on the Boclc-nose whale of the 
whaler, 266. 

Gntta Fercha, a variety of caoutchouc, account of, by Dr. D. Mac- 
lagan, 238. 

Haidmger, William, his Journal of Ifineralogy noticed, 403. His 

Mineralogy noticed, 403. 
Hausmann's Mineralogy noticed, 403. 
HodgUn, T., M.D., on the ancient Inhabitants of the Canary 

Islands, 372. 
Human skull used as a drinking vessel, 204, 
Human species, observations on its unity, by M. Marcel de ScsreSi 

20. 
Humboldt on springs, mud volcanoes, and volcanoes, 277i 
Humboldtilite and melKlite but one species, 190. 

Infusoria in volcanic rocks, 181. 
Iron-glance formed by sublimation, 189. 

Kobell, on identity of Chrysottle and Baltimorite, 187^^- , 
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I^nd-Blip in the state of Vermont in North America, 1S6. 
Lead, Bulpho-arBeniuret of, a nev miaeral, 1&4. 
Latham, B>. 6., on the languages of the Orc^n Territory, 167- 
Lawson, Bobert, asBiatant-aurgeon, 47th regiment, remarks on the 

traide-winda, &c. 132. 
— ..1. , on the temperature and moisture of the atmosphere, and on 

the temperature and specifio gravity of the surface-water of the 

North Atlantic, 347- 
Lyell, Charles, Esq., on the non-existence of primitive rocks, 341. 
, Charles, F.E.S., hia travels in North America noticed, 401. 

MacGiUivray, Wm., Professor, remarks on the Cirripedia, 171- 

Maclag&n, Douglas, M.D., on Gutta Fercha, 238. 

Man, his stature and relative proportions at different epochs, and in 
different countries, 205. 

Marcel de Serres on the unity of the human species, 20. 

Materials used in the conetruction of the Cathedral of Cologne, 181. 

Meteoric stones, fossil, notice of, 180. 

Miller, J. F., his Tabular view of the quantity of falling r^n in Cum- 
berland, from 1st of July 1844 to the 30th day of June 
1845, 346. 

Mnrchison, B. I., Ksq., bis Geology of Cheltenham noticed, 402. 

Naom&nn, C. Fr., on mineralogical classiScation, 29. 
Neison, F. G. P., F.L.S., &c., his contributions to Vital Statistics 
noticed, 402. 

Owen, Professor, on South African Fossil Crania, referable to dif- 
ferent species of an extinct genus of Roptilis (Dicynodon), 334. 

PaIceont«lc^y, work on, by Professor Pictet, reviewed by Professor 

Agaasiz, 296. 
Patents granted for Scotland from 20th March to 11th June 1846, 

206 — from 11th June to 22d September 1945, 405. 
Perowakite, analysis of, by Mr Brooks of Manchester, 191. 
Phosphoric Acid, on its presence in mountain rocks and simple 

minerals, 367. 
Pictet, F. J., Professor of Zoology and Comparative Anatomy, off 

Diluvium, 360. His treatise on Paleontology examined by 

Professor Agaesii, 295. 
Plants, their nutrition, as explained by Liebiir, examined bv Dr 

Seller, 50. 
Polykrase and Malakone, two new mineral species, 192. 
Ponton, M., Esq., F.B.S.E,, on the registering of the hourly varia- 

tions of the thermometer by means of phott^raphio papers, 270. 

Bwlways of Belgium, account of, by John Anderson, Esq., 302. 
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Bain, quantity of, in Cumberiand from tlia Ist Jul/ 1814 to Uia 

■ 30th June 1845, 346. 
Rain drops, tiunpenture of, 389, 
Baiu. phoaphoreacent, 180. 
Ruthenium, a new metal, 199. 

Bocks said to be older than tha oldest fouiliferous deposits, Ljell 
on, 341. 

Schearer en the microsoopic ezomiuation of sunstone and other mioe- 

nia. 196. 
Seller, Wm., M.D., examination of the views adopted by Liebig on 

the nutrition of plants, 50. 
Silicates of Yttria and protoude of Cerium in the Saxon Erzgebirge, 

198. 
Silver, chloride and bromide of, discxiTered in ancient eoina, 199. 
Sismondine, a new mineral species, 193. 
Snow-line, height of, in India, 390. 
Spadaite, a new mineral species, 194. 
Springs, obserrations on, bj Baron Alex. Humlwldt, S77. 
Sulphate of soda, its economical extraction from sea-water, 200. 
Sulpho-Arseniuret of lead, a new mineral species, 194, 
Sunstone, 195. 

Tenorite, a new mineral speciei, 196. 
Thomait«, a new mineral species, 196. 

Trade-Winds, obserrations on, by Assistant-Surgeon Bobert Law- 
son, 132. 
TKhewkinite, a new minwal species, 197- 

Vanadium-Bronzite, 197. 

Veins, quartzose and metalliferoua, their origin considered, by Ft»- 

fessor Bischof, 126. 
Volcanoes, account of, by Baron Humboldt, 277- 

Whale, Bock-^ose, account of, by Mr A. H. Guerin, 286. 

Xanthokone, a mineral resembling Greenockite, 197. 

Yttro-Titanite, a new mineral species, 198. 



END OF TOLCHE THIRTT-B)HB. 
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